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INTRODUCTION OF CARMAN LECTURER’ 


By JOHN D. CAMP, M.D., President, Radiological Society of North America 


come the custom of scientific bodies 
and institutions to honor the name of 
distinguished scientists by means of special 
lectures or lectureships. Three years ago 


q ise the cunt the world it has be- 


the Radiological Society of North America 
inaugurated in honor of a great radiologist 
and a former president of this Society, the 


“Carman Lecture,’”’ which has become a 
significant feature of our annual meeting. 
This year the Radiological Society of North 
America has deferred its annual meeting in 
the interests of the Fifth International 
Congress of Radiology, and through the 
courtesy of the officers of this Congress we 


& are privileged to bring to you as the official 
contribution of the Radiological Society of 


North America to the program of this 
“Carman 
Lecture.”’ 

The speaker who will address you needs 


~ little introduction to most of you, for his 


contributions to roentgenology, both as a 
scientist and teacher, are well known in 


this country and abroad. Last year 


marked the twenty-fifth year of his service 


1On the same evening, Dr. Camp, as representative 


_ of the Radiological Society of North America, presented 
_the Gold Medal of the Society to Dr. Holmes, naming 


him as ‘‘one whose contributions to scientific radiology 
are of world-wide renown, one whose eminence in the 
field of education in radiology i is unchallenged, and one 
who was a pioneer in the development of the tumor 
clinic as a scientific means for the study and treatment 
of cancer and neoplastic disease.”’ 


as roentgenologist to the Massachusetts 
General Hospital in Boston. During this 
time his department has become an out- 
standing center for post-graduate radio- 
logic training, and eighteen of his sixty 
official post-graduate students now hold 
professorships or teaching appointments in 
roentgenology in medical schools in this 
country and abroad. It may truly be said 
that he has reached the grandfather stage 
as a teacher, for many of his disciples have 
in turn passed on to a second generation 
the high ideals and principles of their 
former chief. 

Many in this audience have pioneered 
in the science of radiology and have 
witnessed its growth to one of the lead- 
ing recognized specialties of medicine. 
What the future holds in store for it is 
intimately linked with the education of 
those who are to follow us. How to best 
impart to them the knowledge and princi- 
ples of this great specialty is a problem of 
serious moment to those who are respousi- 
ble for the guidance of organized radiology. 
For this reason the lecture which is to 
follow is of great significance and it gives 
me great pleasure to introduce to you the 
Fourth Carman Lecturer. Dr. George 
Winslow Holmes, Clinical Professor of 
Radiology at Harvard Medical School, 
who will address you on the subject: 
“The Development of Post-graduate 
Teaching in Radiology.”’ 
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THE iene OF POST-GRADUATE TEACHING 
RADIOLOGY 


By GEORGE W. HOLMES, M.D., Boston 
Clinical Professor of Roentgenology, Harvard Medical School, ‘and Chief of the Roentgenological 
Service of the Massachusetts General Hospital 


the Radiological Society of North 
America at its twentieth annual meet- 
ing in Memphis, Tenn., on Dec. 3, 1934, to 
do honor to the memory of a great radiolo- 
gist. On an occasion such as this, when 
raGiologists from various countries are 
gathered, it is fitting to review the life of 
the man in whose honor we are assembled. 
Russell Daniel Carman was born at Iro- 
quois, Ontario, Canada, on March 18, 
1875. He came to the United States in 
boyhood and later became a citizen of this 
country. His early education was ob- 
tained at Minneapolis Academy, and the 
first two years of his medical training at the 
University of Minnesota. He then went to 
St. Louis, Mo., where he completed his 
course in medicine at the Marion-Sims 


Te Carman Lecture was established by 


College, receiving the degree of Doctor of 


Medicine in 1901. At the end of one year’s 
post-graduate work at Johns Hopkins 
Medical School in Baltimore, he returned 
to St. Louis to practise medicine. 

In 1902 radiology was in its infancy, and 
Carman became one of its early disciples. 
Recognized as a leader in his field, he was 
invited to the Chair of Professor of Roent- 
genology at the Medical School of St. 
Louis University, from which he resigned 
to take a similar position at Washington 
University. Jan. 1, 1913, upon the joint 
invitation of the Staff, he became head of 
the Section of Roentgenology at the Mayo 
Clinic, and retained this position until his 
death in 1926. Through his long associa- 
tion with this great institution he did much 
to place radiology as a specialty of medi- 
cine upon the firm foundation which it now 
occupies. 

Carman will always be remembered for 
his contributions to the roentgenological 
diagnosis of diseases of the gastro-intestinal 
tract. The present high standard of diag- 
nosis in this field is probably due more to 


his efforts than to those of any other one 
American. The magnitude of his work in 
gastro-intestinal diagnosis has somewhat 
obscured his contributions in other fields. 
Carman was not only a great diagnostician 
but a great teacher, and it is this phase of 
his work which should interest us particu- 
larly this evening. As a teacher he recog- 
nized two principles which seem to me to be 
of the greatest importance in the develop- 
ment of radiology. First, the careful selec- 
tion of the individuals who are to enter this 
field of endeavor; and second, a planned, 
adequate, supervised course of instruction. 
That he was highly successful in his selec- 
tion of candidates is amply shown by the 
men whom he left to succeed him. Among 
these are Dr. B. R. Kirklin, who is the pres- 
ent head of the Section of Roentgenology 
at the Mayo Clinic, and President of the 
American Roentgen Ray Society, and Dr. 
John D. Camp, whom you have honored 
with the Presidency of your Society. The 
real measure of a great teacher is found not 
in the number of students who pass through 
his clinic, but in the number, though they 
may be few, who become recognized lead- 
ers in the science which he represents. 
Judged by this standard Carman was emi- 
nently successful. 

The establishment of the Mayo Founda- 
tion in 1916 gave Carman an opportunity 
to take part in the development of a three- 
year course of post-graduate instruction in 
the specialties. This plan has since been 
adopted, with some modifications, in many 
of the more important teaching institutions 
in this country. The development of post- 
graduate teaching in radiology, which is the 
subject of our discussion this evening, owes 
much to Russell Carman. 

The training of men in the medical spe- 
cialties is a subject of great interest to 
physicians and to teachers throughout 
America to-day. This interest has been 
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augmented by the establishment of examin- 
ing boards in each of the various special- 
ties and by an attempt on the part of or- 
ganized medicine to raise the standards of 
teaching. Before attempting to outline a 
program of instruction in any special medi- 
cal field, and particularly in radiology, it 
seems to me desirable to review briefly the 
methods of teaching used in the past 
through which our present leaders received 
their instruction. In addition we should 
determine, as far as possible, the number of 
radiologists necessary to carry on the work 
and should know in which institutions 
adequate training may be obtained. In 
other words, how have our leaders in the 
past been trained? How many roentgen- 
ologists are necessary? What are the pres- 
ent facilities for training them? 

In the early days of medicine in this 
country, specialization was entirely a mat- 
ter of individual growth. If a physician 
showed some aptitude for certain phases 
of medicine, or became particularly in- 
terested in some one disease, patients 
were referred to him by his colleagues, or 
came directly to him because of the feeling 
in his community that he was particularly 
fitted to treat such conditions. Gradually, 
a large proportion of his practice was taken 
up with certain groups of cases—those re- 
quiring a special technic in treatment or 
those suffering from a specific disease. In 
this way his knowledge of his subject be- 
came greater, and he was finally recognized 
as a specialist in that particular field. 
Some of these men supplemented their ex- 
perience with special courses taken in the 
large hospitals of Europe. Later, as ade- 
quate teaching hospitals developed in this 
country, men with special aptitude in cer- 
tain fields of medicine, or others who had 
acquired a considerable experience in some 
particular field, associated themselves with 
these hospitals and became teachers in the 
medical schools as well as specialists in 
practice. 

As the hospital and medical school as- 
sumed greater importance in the field of 
medicine it became the custom for medical 
graduates to associate themselves with hos- 
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pitals as interns before entering practice. 
Selected candidates from this group became 
assistants to their teachers and instructors, 
not only in hospital work but in private 
practice. By constant association with 
the master these students were prepared to 
continue as specialists in their chosen 
fields. This system, when operating at its 
best, was probably as nearly ideal as could 
be devised. The candidates were naturally 
very carefully selected after a long period 
of observation and were advanced only as 
they showed ability. They received not 
only instruction in the science of medicine 
but also in the art of medicine, as it is seen 
in private practice. It was the apprentice 
system carried to the highest degree of de- 
velopment. 

Unfortunately, this plan did not pro- 
duce the number of men necessary for the 
rapidly increasing demand for specializa- 
tion, and the increasing growth of the popu- 
lation. Various short-cuts were attempted, 
the most pernicious of these being the short 
courses given to the general practitioner 
who wished to specialize in some field of 
medicine largely because specialization 
seemed to offer a more interesting and an 
easier way of earning a livelihood. These 
courses reached their highest development 
in the great teaching hospitals of Europe. 
As a result of this practice large numbers 
of inadequately trained men appeared in 
the various fields of specialized medicine. 

Early in the twentieth century, in an at- 
tempt to give better service to the ward 
patients and to relieve, to some extent, the 
overworked visiting staff, hospitals began 
to establish residencies in medicine and 
surgery, and somewhat later in the medical 
and surgical specialties. These residents, 
selected from the interns, continued their 
work in the hospital for varying periods of 
time, usually a year or more, the hospital 
supplying board and room, and in some in- 
stances a small salary. The duties of the 
resident were similar to those of a junior 
member of the staff. This movement had 
a rapid growth and is now generally ac- 
cepted in all teaching hospitals. The num- 
ber of residents on each service has in- 
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creased and practically all specialties are 
now represented. The residency system 
has supplemented, and to some extent re- 
placed, the apprentice or assistant system. 
Its advantages over the older method are: 
first, that it increases the number of men 
trained, and second, that the present-day 
resident receives a better training in the 
scientific aspects of medicine than did his 
predecessor, the assistant to the specialist 
in private practice. Its disadvantages are 
that the selection, while good, is not as per- 
sonal as in the older system, and the stu- 
dent lacks training in the art of medicine, 
which can be obtained only in private 
practice. 

In 1916, the Mayo Foundation estab- 
lished fellowships in medicine leading to a 
master’s degree. This course of training in- 
cluded the residency, and, in addition, spe- 
cial training in the fundamental sciences 
with periodic examinations and the writing 
of a thesis. If the student’s work was sat- 
isfactory, he was awarded a diploma. This 
idea, with various modifications, has been 
adopted in several of our larger universi- 
ties. The principal objection to the plan is 
financial. At the Mayo Clinic the scholar- 
ships are adequately financed, but in some 
institutions only two years of the course, 
that part devoted to the residency, can be 
properly financed. Until a sufficient num- 
ber of endowed fellowships are available 
the general adoption of this excellent plan 
is doubtful. 

From this brief review it is obvious that 
the character of training received by physi- 
cians, holding themselves out to the public 
as specialists in the various fields of medi- 
cine has differed widely in methods and re- 
sults. We have, first, the general practi- 
tioner, who on his own initiative decided 
to become a specialist and who has received 
inadequate training through short courses; 
second, the hospital resident who has had 
from one to two years of training in a hos- 
pital more or less equipped for such train- 
ing, and lastly, the Fellow who has had 
three years of supervised work in an insti- 
tution especially adapted for such training. 
As a result many poorly trained ‘‘special- 
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ists’ have been produced. For some time 
there has been a concerted effort on the 
part of organized medicine, and of the gen- 
eral public, to establish standards to which 
any physician specializing in any branch 
of medicine should conform. 

In some States plans were made to es- 
tablish licensing boards for the examination 
of specialists similar to the State licensing 
boards in general medicine. It is the feel- 
ing of organized medicine that this is not 
the answer to the problem. It may well be 
the function of the State to determine 
whether or not a physician may safely 
practise the ‘healing art’ within its bor- 
ders, but it is not its function to determine 
whether or not he possesses the special 
qualifications required of a specialist. 
This function belongs in the hands of his 
fellow-physicians. To prevent the growth 
of this movement on the part of the State, 
and to establish standards to which all 
specialists should conform, examining 
boards in the various specialties were es- 
tablished. The personnel of these boards 
is selected from the national societies repre- 
senting the specialty, and the board re- 
ceives its authority through the Council on 
Medical Education and Hospitals of the 
American Medical Association. Uniform 
standards throughout the various special 
fields, including certain requirements as 
to previous training before a candidate 
is accepted for examination, have been 
adopted. A successful candidate is given 
a certificate stating that the Board recog- 
nizes him as a specialist in his chosen field 
The examination is not obligatory. A 
physician not holding a certificate is not 
prevented from practising in the special- 
ties. He is not, however, listed as a spe- 
cialist in the Directory of the American 
Medical Association, and his promotion in 
hospitals and universities is regulated to 
some extent. Furthermore, those candi- 
dates receiving certificates comprise a list 
from which physicians or patients seeking 
a specialist may choose. 

The establishment of such examining 
boards has made it necessary to develop 
more uniform and definite methods of 
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training physicians in the various special- 
ties. If these boards are to demand certain 
standards of training and education before 
an applicant may be accepted for examina- 
tion, they must, in turn, supply the facili- 
ties by which candidates in sufficient num- 
bers to meet the demand in the various 
cities and towns may receive such training. 

The American Medical Association lists 
1,522 physicians in the United States as 
specializing in radiology, and probably 
there are as many more unlisted. The 
American Board of Radiology has received 
applications from 1,139 physicians, and has 
issued certificates to 849 radiologists.’ It 
is safe to assume that there are at least 
3,000 physicians practising radiology in 
the United States at the present time. 
The life expectancy at the age of 30 years, 
when most candidates begin their work in a 
special field, is estimated at 35 years, 
which coincides with the usual retirement 
age of 65. This seems to place the maxi- 
mum years of active practice in a specialty 
at between 30 and 35 years. The annual 


death rate of the adult population of the 
United States for all ages above 19 years is 


15.7 per 1,000. To maintain the present 
number of physicians listed as practising 
radiology as a specialty it is, therefore, 
necessary to bring into the field annually 
at least 70 new men. If the number of men 
practising radiology is placed at 3,000, 
which is more probable, the number of 
men available each year should be doubled. 
This number would not take care of any in- 
crease in demand, nor of any vacancies 
created by men who for various reasons 
leave the specialty. 

In the “Journal of the American Medical 
Association,’ Aug. 29, 1936, Vol. 107, 
there is a list of hospitals in the United 
States approved by the Council on Medical 
Education and Hospitals of the American 
Medical Association for residencies in the 
specialties. Fifty-three approved hospi- 
tals offer residencies in radiology. It is 
probable that this estimate is large rather 
than small. If we accept the statement 


— 


1 June, 1937. “' 
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that there are 53 hospitals in the United 
States offering satisfactory residencies in 
radiology, and assume that the course of 
training is at least two years, also that the 
average hospital can accommodate two 
residents, the possible number of new radi- 
ologists available annually would not be 
over 53. If the course of residency is 
raised to three years, as has been suggested, 
this number would be materially reduced. 
From the figures just quoted it is obvious 
that the facilities for training radiologists 
are already inadequate, and that any rais- 
ing of standards must, therefore, be ac- 
companied by increased facilities for the 
training of candidates. Any plan which is 
adopted must utilize to the fullest the pres- 
ent teaching facilities as well as any new 
fields which may become available. Also, 
it should offer opportunity for additional 
training to the younger men already spe- 
cializing in radiology, who are not able to 
meet the requirements of the examining 
boards. Since success in a specialty, par- 
ticularly in radiology, is definitely depend- 
ent upon constant study and the acquir- 
ing of new knowledge, the plan should 
recognize this fact by offering “refresher 
courses” at the great medical centers for 
those specialists located in the smaller 
towns where advanced information is not 
easily available. 
‘ From this review of past and present 
methods of teaching in radiology, the 
problem can be visualized and certain 
recommendations as to future methods of 
teaching may be made. We should main- 
tain at least three thousand properly 
trained specialists in radiology in the 
United States. Any smaller number will 
be insufficient to meet the public need, and 
as a result inadequately trained men will 
take this opportunity to establish them- 
selves in the specialty. At least two types 
of men are necessary, each possibly requir- 
ing somewhat different training. First, 
there is that great group of roentgenolo- 
gists who carry on the bulk of the routine 
work in our smaller hospitals and in private 
practice. . Second, there are those men, 
leaders in our specialty, who are to do the 
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teaching and research work. The latter 
are usually located in the large teaching 
centers and their number is much smaller 
than that of the first group. 

The demand for teaching, therefore, 
naturally divides itself into three groups: 
first, the so-called ‘‘refresher courses’’ for 
those men already in the field; second, 
opportunity for adequate training of the 
men who are to do the routine work of the 
specialty, and third, the development of 
such courses as will attract to this specialty 
some of the best minds among the younger 
generation in medicine, and will afford 
them ample opportunity to develop as 
teachers and investigators in their chosen 
field. 

We should recognize in the considera- 
tion of our problem certain principles in 
teaching which have come down to us 
from the past. First, there is the didactic 
method of instruction—the direct trans- 
mission of knowledge from teacher to pupil. 
The pupil asks a question and the teacher 
answers it, either directly or by means of 
lectures. This is the method adopted to a 


large extent in our public schools and is 
most successful in the teaching of children. 
It is natural for children to ask questions 


and to expect a positive answer. This 
method has also been successfully used in 
the preparation of large numbers of men 
to meet certain definite requirements. 
The student is equipped with facts which 
allow him to accomplish a given task. He 
is not, however, prepared for the acquisi- 
tion of knowledge on his own initiative, 
and if the didactic method is carried too 
far it may actually hinder his development. 

The second method of teaching is by ex- 
perimentation and discussion. This may 
well be called the ‘‘adult method.” There 
is a time in the life of every boy when he 
ceases to be satisfied with having his ques- 
tions answered by an instructor, when he 
prefers or insists upon finding out these 
things for himself. When this age is 
reached the didactic method of instruction 
is no longer helpful. If the student is to 
reach his highest development, he must be 
given an opportunity to investigate for 
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himself under supervision. This age prob- °*: 


ably varies considerably with the individ- 
ual, but it is safe to assume that between 
the ages of 25 and 30, when most men be- 
gin their studies in the specialties, they 
have passed the time when methods of in- 
struction adapted to childhood teaching 
should be used, and are ready for one which 
puts them more or less on their own ini- 
tiative. The method of choice should be 
one which teaches them to think correctly 
and to master each problem as it arises by 
individual study and experimentation. 
Most thinking men agree that to build 
on the acquired knowledge of the past is 
better than to attempt revolution. Older 
methods should be improved, the good re- 
tained and the bad discarded; they should 
not be replaced by new, untried systems. 
A proper course of instruction to meet 
our requirements should, I believe, be 
based upon the hospital residency rather 
than upon the so-called ‘post-graduate 
medical school.”” The candidate should be 
selected by the hospital for the position of 
resident before he is allowed to matriculate 
at the university. Inno other way will the 
most important part of our program be 
carried out, namely, the selection of the 
candidate and the certainty that he will re- 
ceive the required training in the clinical 
aspects of the specialty. Advanced train- 
ing in the fundamental sciences, examina- 
tions, and the writing of a thesis leading to 
a degree may well be the function of the 
university, but these things are secondary 
to the careful selection of the candidates 
themselves and their training in the clinic. 
The Executive Committee of the Massa- 
chusetts General Hospital appointed a 
sub-committee to arrange a program of in- 
struction for residents in the specialties to 
meet the requirements of the examining 
boards. This committee met on Oct. 29, 
1936, at which time the recommendations 
of the Advisory Board on Medical Special- 
ties, as published by their secretary, were 
discussed. It was generally agreed that the 
various departments at this hospital should 
conform, as nearly as possible, with these 
recommendations. Each department head 
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was instructed to prepare a plan for his 
own particular department which, in his 
opinion, would be satisfactory to meet the 
requirements. 

After reviewing the material submitted 
by the various heads of departments and 
discussing the problem with teachers in 
other universities, as well as at Harvard, 
it was agreed that a course of instruction 
for specialists to meet the requirements of 
the examining boards should be based on 
our present method of teaching, namely, 
the hospital residency, rather than the es- 
tablishment of a school for post-graduate 
teaching, and the following program was 
suggested : 


“The course for residents at this hospital 
should be for one or more years as at present. 
The appointment, to be made annually, should 
preferably consist of a junior and a senior year, 
to which should be added one year as graduate 
assistant, house officer, or research fellow. The 
appointment as graduate assistant should pref- 
erably come before the residency, that of re- 
search fellow should preferably come after the 
residency. 

“The graduate assistant would live outside 
the hospital, receiving no compensation. Dur- 
ing the year he should take the basic sciences 
prescribed, and to this should be added a cer- 
tain amount of work in the department of the 
hospital to which he is assigned. It might also 
be arranged to accept men as residents who 
have had this course in another institution, or 
who had served one year as house officer in the 
same department. Men selected for graduate 
assistants would naturally be those who, after 
completing their general internship, had had 
some additional work either in private practice 
or in the specialty. 

“The work of the resident would be practi- 
cally the same as at present, with the possible 
addition of special courses to complete his work 
in the basic sciences. 

“The work of the research fellow would be a 
continuation of the work as resident. A re- 
search fellow would live outside the hospital 
and receive a maintenance salary, preferably 
from an endowment fund especially for such 
scholars. It is also possible that he be given a 
teaching position in the medical school with a 
small salary or that he receive a small salary 
from the hospital. During this period of serv- 
ice he would act as assistant in the department 
to which he was assigned and carry on some 
form of investigative work. He should be 
given sufficient free time to take courses in the 
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basic science’ necessary to complete his work. 
These fellows would naturally be selected from 
the residents, but could be transferred from 
other institutions. They should be urged to 
prepare a thesis and to appear before an exam- 
ining board for a master’s degree. 

‘A plan such as this has several advantages. 
First, it does not interfere, materially, with our 
present plan, which has been satisfactory in the 
past. Second, it is flexible. Third, it provides 
for the two classes of physicians who are likely 
to apply for such training; namely, the man 
who after completing his internship enters pri- 
vate practice, and later decides to take up a 
specialty, and the man who intends to enter a 
specialty from the start and who wants to pre- 
pare himself to become a leader in his field.”’ 


Columbia University has also estab- 
lished a program of graduate medical 
education from which I quote: 


“Proper training for a specialty includes 
three major phases. The first is a sound basic 
medical education, including a hospital intern- 
ship, which is now regarded as part of that 
preparation. The second is advanced training 
in those medical sciences which are concerned 
particularly with the limited field of the spe- 
cialty. The third phase is a long active clinical 
experience as a resident in a hospital equipped 
and staffed to provide graded responsibilities 
under the supervision of experts in the field of 
medicine selected.” 


They further state that 


“after full consideration of the great importance 
to the medical profession, the hospital, and the 
public, of establishing graduate medical educa- 
tion at a high university level, the trustees of 
the university have created a higher degree to 
identify the individuals who obtain that recog- 
nition. Only residents holding an appointment 
in one of the affiliated hospitals are eligible for 
registration for the degree. Such residents are 
appointed by the hospital on the nomination of 
its own staff, as in the past. Those with proper 
qualifications who wish to register for the de- 
gree and are on a service approved by the uni- 
versity for the purpose may do so on the rec- 
ommendation of the executive office of the de- 
partment concerned. Each candidate will be 
expected to spend a part of his residency, or a 
period preceding it, in the medical sciences; 
present a program of scientific studies; write 
an acceptable thesis; and present himself for an 
examination in the field of study elected.”’ 


This plan, as in the one I have just out- 
lined, permits the hospital to sélect the 
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candidate and to supply him with clinical 
experience. The university supervises his 
instruction in the basic sciences and per- 
mits him to try for a master’s degree if he 
so desires. If such a plan were generally 
adopted, our problem would be relatively 
simple. It would be necessary only to 
add to our present system of residents, a 
certain number of endowed university 
fellowships so that no man of ability would 
be unable to complete his training because 
of lack of funds. 

It would not be necessary for the stu- 
dent to receive all of his clinical instruction 
at one hospital. There are many hospitals 
in this country where splendid training in 
certain branches of radiology may be ob- 
tained, but in which a complete course in 
the subject would not be available. This 
is particularly true of the highly specialized 
hospitals. A candidate while serving an 
internship in this type of hospital might ac- 
cumulate credit in the basic sciences at an 
affiliated university. It is not necessary 
that clinical experience be obtained in 
hospitals only. Time spent as an assistant 


in private practice with some of our leading 
radiologists might well be of equal or 
greater value to similar time spent as a 


hospital resident. The examining boards 
in the specialties should not be too specific 
in stating the requirements for examination 
by the boards. More responsibility should 
be placed upon the student, and he should 
be allowed to acquire credit from all recog- 
nized sources. The procedure for the train- 
ing of the candidate for specialization in 
radiology might well be as follows: af- 
ter graduation from a “Class A”’ medical 
school he should have at least one year’s 
internship in a recognized hospital. This 
should preferably include both medicine 
and surgery. He should then apply for a 
residency in radiology in a well equipped 
teaching hospital. If his personality and 
qualifications are of the best, he may hope 
to obtain a residency in an institution 
which offers a three-year course including 
a fellowship covering the basic sciences 
and leading to a university degree. If he is 
unable to obtain such an appointment, he 
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may accept a residency in a hospital offer- 
ing a two-year course as resident. This 
may be followed by a residency of a shorter 
period in another hospital, preferab'v one 
which offers special training in some branch 
of radiology, during which time he may 
take the basic science courses in an affili- 
ated university; or, after completing a 
certain period as hospital resident, he may 
associate himself with a radiologist in pri- 
vate practice as an assistant, during which 
time he will receive additional clinical 
training and take courses in the basic 
sciences. In this way it would even be pos- 
sible for him to accumulate a sufficient 
number of credits which, with the presen- 
tation of a thesis, would justify the award- 
ing of a master’s degree by a university. 
Whatever the plan adopted, the details 
should be worked out by the individual 
hospitals and universities. Broad _prin- 
ciples only should be laid down by the ex- 
amining board. It is of the greatest im- 
portance that the plan shall permit of the 
training of a sufficient number of men to 
meet the demands of the community; that 
it shall utilize to the greatest extent our 
present facilities for teaching, and that the 
selection of candidates shall be adequately 
supervised. Any plan which does not rec- 
ognize these general principles will defeat 
itself. It is my firm belief that much of our 
present trouble is due to the presence in 
radiology of poorly selected, inadequately 
trained men. 

When we, as radiologists, include in our 
ranks a fair percentage of the great lead- 
ers in medicine, we will have no further 
difficulty with hospital boards and the 
general medical profession. Radiologists 
have, in the past, contributed much to our 
general knowledge of the diagnosis and 
treatment of disease, but this progress has 
been made by a relatively small group, and 
many of the great advances in our specialty 
have been made by other than radiolo- 
gists. 

If we are to take our proper place among 
the leaders in the advancement of medical 
science, it is necessary to attract to our 
specialty some of the best minds‘ in the 
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younger generation of physicians and to 
offer them opportunities for prolonged 
training and research under the most favor- 
able conditions. We have an abundance of 
clinical material which is rapidly being or- 
ganized for teaching. Our greatest need is 
endowed university fellowships to the end 
that our present residencies may be sup- 


plemented by courses in the basic sciences 
leading to a master’s degree. 

Much progress has already been made, 
and I am sure that a satisfactory program 
will soon be completed. The future of 
radiology was never more promising than 
at the present time. 








COLLOIDAL THORIUM IN THE LOCALIZATION OF DISEASE! 


FURTHER EXPERIMENTAL DATA IN BONE TRAUMA AND INFECTION 


By RAPHAEL POMERANZ, M.D., Newark, N. J. 


SHE retention and localization of col- 
loids injected into the blood stream 
are determined by factors similar to 

those which condition the localization of 
blood-borne diseases. These factors are, ac- 
cording to Burrows (1): (1) Abnormal per- 
meability of the walls of the small blood 
vessels; (2) forces capable of transmitting 
the noxious agents through the endothelial 
cytoplasm, and (3) retention of noxious 
agents in the tissues under the influence of 
inflammation. An electro-negative foreign 
substance, whether in colloidal form or not, 
will -be removed from the blood stream by 
the reticulo-endothelial system, and its 
cells in the liver, spleen, bone marrow, and 
other organs. This process of permeation— 
or ‘‘diapiresis’’ as Burrows (1) calls it—will 
be further modified by other conditions, 
such as inflammation, concentration of hy- 
drogen ions in the blood or extravascular 
tissues, conductivity of cells, ischemia, 
congestion, general shock, or body antigen 
reaction. 

The present discussion will be limited to 
the use of colloidal thori1m as the agent 
capable of visualizing reticulo-endothelial 
tissues, and to the value of this process in 
the localization of some diseases, with spe- 
cial reference to trauma and inflammation 
of bone. 

Aschoff (2) introduced the term “‘reticulo- 
endothelial system” to describe a group of 
cells of mesenchymal origin, characterized 
by two common properties—phagocytosis 
and vital staining. These cells line the 
blood and lymph sinuses and are found 
chiefly in the liver, spleen, bone marrow, 
and lymph nodes, and to a lesser extent in 
the adrenals, hypophysis, and lungs. The 
distribution of these special cells is wide in 
area and diversified in form. Spleen and 


1 Presented before the Fifth International Congress 
of Radiology in Chicago, Sept. 13-17, 1937. 


liver contain the largest amount, followed, 
in order, by the bone marrow, lymph nodes, 
omentum, serous cavities, lungs, supra- 
renal capsules, and pituitary body. The 
principal functions of these cells are phago- 
cytosis, storage, and formation of anti- 
bodies, and the destruction of blood cells. 
However, these tissues also play a réle in 
the defense mechanism of the body by pro- 
moting the elimination of bacterial toxins, 
cell products, and other poisons intro- 
duced into the blood stream. The reac- 
tion of the reticulo-endothelial system to 
disease is manifold. In acute infection the 
response is temporary phagocytic hyper- 
plasia or the formation of antibodies. In 
some chronic infections, it produces a new 
type of cell from the histiocytes, forming 
granulation tissue. This occurs in tuber- 
culosis, Hodgkin’s disease, and the granu- 
lomas. In other chronic diseases, it re- 
sponds with abnormal hyperplasia and ex- 
cessive storage capacity as, for example, in 
Niemann-Pick’s disease, or in the Schiiller- 
Christian syndrome. 

The roentgen visualization of an organ 
by means of thorium depends on the num- 
ber and behavior of its reticulo-endothelial 
cells. This visualization may be accom- 
plished by two methods—saturation and 
selective infiltration. The saturation of an 
organ with thorium may be partial or com- 
plete. Spleen and liver, for example, con- 
taining large numbers of reticulo-endothe- 
lial cells, will retain the bulk of the in- 
jected thorium—the spleen, as a rule, hold- 
ing relatively more than the liver. By 
visualization in this manner, we can define 
the size, shape, and position of the organ. 
Any pathologic change which will destroy 
or replace parts of the liver or spleen, and 
thus destroy or replace parts of the reticulo- 
endothelial cell system, will be seen as a 
translucency in the otherwise homogeneous 


660 





POMERANZ: 


shadow of the organ. We may, in this 


way, recognize abscesses, cysts, metastatic 
areas, and cirrhosis, by alterations from 
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served for a period of six years still showed 
no evidence of the regenerative type of 


pernicious anemia, nor any bone malig- 


Fig. 1. 


the normal appearance of the shadows. 
Observation on a patient who retains tho- 
rium for a long period shows, even in normal 
subjects, a granular appearance in the 
liver and spleen shadow due to absorption 
and re-absorption of the thorium. Its 
transmission to the regional hepatic and 
other intra-abdominal glands may be ob- 
served. This redistribution of the thorium 
suggests that its absorption is not a stable 
process. 

Thorotrast (Heyden) is the commercial 
name for the colloidal thorium introduced 
as an opaque substance for the visualiza- 
tion of the reticulo-endothelial system. 
Its merits are so well known and so well es- 
tablished by recent experimental and clini- 
cal work, that any listing of its advantages 
now would be superfluous. Still unan- 
swered, however, is the question of its po- 
tentialities as a hazard to the hematopoi- 
etic centers arising from late radio-activity, 
because of poor elimination of the thorium. 
We do know, however, that patients ob- 


nancy. This has been reported by Martland 
(3) in his study of luminous dial workers. 
Dosages now employed in clinical work 
have been reduced to a minimum. For 
visualization of the liver and spleen, from 
25 to 40 c.c. are used. We are, at present, 
chiefly concerned with the introduction of 
even smaller amounts of thorotrast for the 
localization of disease. For this purpose we 
are using from 2 to l5c.c. The minimum 
dose (from 25 to 40 c.c.) needed for the 
visualization of the liver and _ spleen 
amounts to about 0.45 to 0.72 microgram 
of radio-active material, as computed by 
Taft (4). This should be used only in elderly 
patients, and then only when malignancy 
or other serious disease is present. Smaller 
doses of thorium (from 2 to 15 c.c.) may be 
used without hesitation in any case warrant- 
ing its administration for diagnostic pur- 
poses, when other methods have failed. This 
dosage (from 2 to 15 c.c.) amounts to only 
0.036 to 0.27 microgram of radio-active 
material. The peritoneum, pleura, nerves, 
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Fig. 2. Shows the serial radiographic follow-up of the traumatic lesions after intraperitoneal injection of 2 


c.c. of thorotrast. (Also applies to Figure 3.) 


meninges, lymph glands, and arteries of the 
brain or extremities can be visualized 
safely and clearly with these small amounts 
of thorium. 

The visualization of bone marrow can be 
accomplished only by the saturation 
method, requiring larger doses of the me- 
dium; often, in fact, from three to six 
times as much thorium must be used in 
such cases as would be required for hepato- 
lienography. Such large doses are usually 
prohibitive. After analyzing the work of 
other investigators based upon the inflam- 
matory hyperplastic processes of the re- 
ticulo-endothelial cells (localized at the 


point of a bone infection), S. A. Sedgenidse 
and Solotuchin (5) performed a number of 


experiments on dogs. They injected two 
or three cubic centimeters of thorium in- 
travenously into the femoral artery or vein, 
or into the carotid artery, following lacera- 
tion of the femur. Radiographic examina- 
tion made from 72 to 100 hours later dis- 
closed a localized wave-like density over 
the point of trauma to the bone. Although 
these authors do not draw definite clinical 
conclusions, their work is of considerable 
theoretical significance. 

We have studied this problem in a simi- 
lar way, trying to visualize small focal le- 
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ee 


Fig. 3. See caption under Figure 2. 


sions of bone by intravenous or intraperi- EXPERIMENTAL WORK 

toneal injections of small amounts of A number of rabbits of about the. same 
thorium. For-this purpose, the following age, each weighing between three and four 
experiments were performed. pounds, were used. Having traumatized 
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dition, a periosteal clouding which was 
noted 115 hours after the injection. At no 
time, however, could the cortical wave den- 
sity described by Solotuchin (5) be found, 


the tibia or femur or both, we. injected 2 
c.c. of thorotrast, either intravenously or 
intraperitoneally, into each animal. In 
some of the rabbits, we subsequently in- 


Fig. 4. Cross-section of tibia (magnification 15 times). Note the large amount of 
thorium granules in the active fibroblasts of connective tissue forming the soft callus, 
less in the osteoid tissue and bone marrow, and none in the solid bone. 


troduced, locally or intravenously, 0.5 
cubic centimeter of a 100 mi. suspension of 
Staphylococcus aureus. The trauma was 
either slight (consisting of pin-point pene- 
tration of the bone), or extensive; the lat- 
ter took the form of comminuted fractures 
of the tibia or femur. 


EXPERIMENT NO. 1 


Rabbits No. 1 and No. 5.—By means of a 
very fine needle, several pin-point punc- 
tures were made in the tibia and femur. 
Two days later, we injected 2 c.c. of thoro- 
trast intravenously. Serial radiographic 
examinations were made covering the pe- 
riod between the day before the trauma 
and the autopsy, which was performed 150 
hours after the injection of the thorium. 

Roentgenographic Findings.—The small 
pin-point bone lesions showed progressively 
diminished clarity over the point of trauma. 
About 72 hours after the injection of tho- 
rium, a slight haze appeared over the point 
of the lesion. Rabbit No. 1 showed, in ad- 


Microscopic Findings.—On the healthy 


side, the thorium granules were uni- 
formly distributed within the reticulo- 
endothelial cells. On the injured side, the 
thorium had accumulated in those reticulo- 
endothelial cells which were found massed 
near the point of the trauma (Fig. 1). 


EXPERIMENT NO. 2 


Rabbit No. 2.—The injury consisted of 
comminuted fractures of the femur and 
tibia. Following this trauma, 2 c.c. of 
thorotrast were injected intraperitoneally. 
The extremities and chest were then seri- 
ally x-rayed until autopsy, which was 
performed 17 days after the injection of the 
opaque medium. 

Roentgenographic Findings (Figs. 2 and 
3).—X-ray examination disclosed multiple 
fractures of the femur and tibia. In the 
course of the formation of callus, greater 
density developed at the point of fractures 
earlier than might have been expected. At 
this time, the soft tissues were of unusually 
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Fig. 5. 


Fig. 5 (Upper). Thorium in active fibroblasts. 


any thorium. Note some thorium granules in the osteoid tissue. 
Shows the same distribution of thorium as Figure 5. 


Fig. 6. 


granular consistency. This was due to the 
clumps of thorium found on histologic ex- 
amination. 

Microscopic Findings (Figs. 4, 5, and 6).— 
Solid bony callus firmly united most of the 
fragments of the femur. In the bone mar- 
row, large clumps of thorium were dis- 
tributed irregularly within the medullary 
cavity, chiefly near the fibrous parts of the 
new formed tissues. Wherever the new 
bone was firm, the amount of thorium was 
small. 


EXPERIMENT NO. 3 


Rabbit No. 3.—The trauma consisted of 
a pin-point lesion combined with a linear, 
cortical, longitudinal fracture at the lower 
third of the right tibia. Following this in- 
jury, 0.5 c.c. of 100 mi. suspension of 
Staphylococcus aureus was introduced lo- 
cally. Twenty-four hours jlater, 2 c.c. of 


(Lower) (A) solid bone, (B) cartilage. 
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Fig. 6. 


Neither contains 
(Magnification 150 times.) 
(Magnification 350 times.) 


thorotrast was injected intravenously and, 
in addition, a gram of silica was injected 
intraperitoneally. Serial x-ray films were 
taken until the autopsy, on the ninth day 
after the trauma. 

Radiographic Findings (Fig. 7).—The 
original pin-point lesion became hazy and 
was not sharply defined. Five days after 
the injection of thorium, a periosteal reac- 
tion was noted which persisted until the 
last examination, just prior to the autopsy. 

Microscopic Findings.—About the pin- 
point lesion, the distribution of thorium in 
the bone marrow was analogous to that 
previously described. At the point of visu- 
alized periosteal reaction, a linear accumu- 
lation of thorium was seen. In this rabbit, 
a bronchopneumonic focal lesion developed 
in the lungs. Under high power, a number 
of very fine thorium granules were seen in 
the phagocytes (Fig. 8). 
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Fig. 7. 


EXPERIMENT NO. 4 

Rabbit No. 4.—The trauma consisted of a 
pin-point lesion of the tibia. Two days 
later, 0.5 c.c. of 100 mi. suspension of bac- 
teria was injected intravenously and 2 c.c. 
of thorotrast was administered intraperi- 
toneally. Radiographic and microscopic 
findings were similar to those described in 
=xperiment No. 1. 

COMMENT 

The microscopic findings in these experi- 
ments reveal that the thorium particles are 
evenly distributed in the uninjured ex- 
tremity. On the other hand, the particles 
accumulated in large amount atthe point 
of the lesion on the injured side. This was 


Serial radiographic follow-up of Experiment No. 3. 


most clearly demonstrated in rabbit No. 2 
(Experiment No. 2) in which the fractures 


were extensive. The distribution of tho- 
rium in-the cells during the stage of callus 
formation is of particular interest. One 
can see a large number of thorium granules 
accumulated in an irregular manner in the 
active fibroblasts and histiocytes chiefly 
around the small capillaries and in the 
periosteum of the injured area. In cases in 
which the bone is intact, the periosteum 
shows practically no thorium. The corre- 
sponding area of bone marrow shows .a 
rather uniform distribution of the thorium. 
On the site of the injury, the amount of 
thorium is almost three or four times as 
great. The newly formed cartilaginous 
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tissue shows practically no thorium. 
Whenever osteoid tissue is formed, thor- 
jum rapidly diminishes in amount. The 
osteoblasts show no evidence of thorium 
whatsoever. Occasionally some thorium 
granules in the newly formed bone can be 
seen. As a whole, however, most of the 
thorium has disappeared. It appears as if 
the bulk of the thorium has been taken up 
again by the new capillaries and carried 
away to other places. 

It is obvious the smaller the lesion, the 
less the reaction, the fewer the accumulated 
reticulo-endothelial cells, and, therefore, 
the relatively less thorium. At no time was 
an effect on the general health of the rab- 
bits observed. The bulk of the thorium 
was retained in the liver and spleen in each 
case. In rabbit No. 3, an infectious focus of 
infiltration was produced with the help of 
bacteria. In this instance many phago- 
cytes were noted, but no_ significant 
amounts of thorium were associated with 
these cells. This may be explained by the 
following hypothesis: before the focus de- 
veloped, all the thorium had already been 
absorbed by the reticulo-endothelial cells 
of the other organs, so that very little of it 
filtered through from the blood stream in- 
to the lung lesion. Further experimental 
study of inflammatory lung lesions is, 
therefore, needed and would be of great 
theoretical value. 

Roentgenographic findings in all our ex- 
periments show lack of clearness and in- 
creased density of the injured area sooner 
than otherwise expected, usually 72 hours 
after the injection. Occasional periosteal 
clouding and even early periosteal apposi- 
tion can be noted which apparently are 
due to local deposits of thorium. In our 
experiments we were unable to produce the 
wave-like density described by Solotuchin, 
which may be attributed to change in our 
technic; the site of the injection and the 
interval of the x-ray examination were dif- 
ferent from his experiments. 


SUMMARY AND CONCLUSIONS 


A. Colloidal thorium is an excellent me- 
dium for the experimental visualization 
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Fig. 8. Thorium granules in phagocytes of an 
artificially produced focal bronchopneumonic 
lesion. (Upper shows low power; lower shows 
high power magnification.) 


and study of the reticulo-endothelial sys- 
tem in health and disease. 

2. Its clinical use in human adults 
should be restricted to those cases in which 
its lifelong retention is not hazardous, e.g., 
in malignancies, leukemia, and _ similar 
conditions. 

3. When used in this manner, it should 
be critically evaluated by the microscopic 
study of tissues obtained at autopsy in a 
large series of cases collected over a period 
of years. 

4. Animal experimental work with small 
doses of thorium for the visualization of 
small infectious bone lesions is valuable for 
the study of reticulo-endothelial cells under 
the influence of inflammation. 

5. Judgment as to the clinical use of 
such doses in human beings must be with- 
held until more extensive experimental data 
are secured. In the intravenous use of 
thorium, one should heed the warning of 
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Martland (3) and other investigators, not to 
increase the radio-activity of the human 
body because of the danger of late induc- 
tion of bone malignancies. The elapsed 
time of seven years is insufficient as a crite- 
rion of its safety. 


In conclusion, I wish to thank Dr. H. S. 
Martland for his kind help in preparation 
of the photomicrographs. I also wish to 


express my appreciation to I. R. Asen, 
chemist, and his co-worker, for their able 
assistance, as well as to the Heyden Chemi- 
cal Co. for the supply of thorotrast used in 
these experiments. 
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MEASUREMENT OF ROENTGEN-RAY DOSAGE BY DETERMINING 
THE EFFECT OF RADIATION ON CHROMOSOMES 


By ALFRED MARSHAK, Pu.D., Laboratory of Pathology, N. E. Deaconess Hospital, and 
J. CRAMER HUDSON, Pu.D., Collis P. Huntington Memorial Hospital, Boston 


HILE the generally accepted 
Wy method of measuring roentgen-ray 

dosage is by means of ionization 
chambers, the use of biological test objects 
also is of considerable importance since the 
radiologist is primarily interested in the 
biological effects of radiation. However, 
if the desired relationship between the bio- 
logical unit of effect and the roentgen is to 
be known, it is necessary that the biological 
response used be independent of wave 
length within the range of wave lengths 
used or that the function relating response 
and wave length be known for every dose. 
Obviously for radiation generated at volt- 
ages in the neighborhood of 1,000 kv. the 
necessary conditions cannot be fulfilled at 
present, since there is no accepted method 
of measuring dosage in roentgens at these 
high voltages. Consequently it is desirable 
that the biological response studied be one 
which is fundamental to all organisms, since 
only under such circumstances can experi- 
mental results obtained with one organism 
be used as a basis of prediction of effects in 
others. It is particularly significant if the 
response can be related to one type of reac- 
tion which is desired in the treatment of 
neoplastic disease. Chromosome division 
is a process which has been shown to have 
quantitatively similar characteristics in all 
the different plant meristematic tissues and 
mammalian tumors stucied thus far (28). 
Therefore the production of chromosome 


abnormalities should serve as a suitable 
means of quantitative dosage measure- 
ment. Several other biological objects and 
processes have been studied by various in- 
vestigators and some of these will be men- 
tioned briefly after the presentation of the 
data. 


PROCEDURE 


Three different qualities of radiation 
were used in the present experimental work, 
the first generated at 120 kv., the second at 
180 kv., and the third at 400 kv. The 
first two were generated by a Westinghouse 
quadrocondex machine, using a tungsten 
tube with a large thin target. The third 
type of radiation was generated by a Gen- 
eral Electric 400 kv. machine, using an oil- 
cooled roentgen-ray tube. Both these 
machines are installed in the Palmer 
Memorial Hospital, Boston. 

The conditions of operation of the ma- 
chines are shown in the accompanying 
Table I. 

All voltages are measured by means of a 
spark gap. The filter in the case of the 
400 kv. machine includes the estimated 
equivalent copper filter in the tube itself. 
The intensity in roentgens per minute was 
measured by means of a Victoreen con- 
denser type r-meter. This meter has been 
calibrated several times against a standard 
parallel plate air chamber set up perma- 
nently for calibration purposes in the Collis 


TABLE I 





Kilovolts Current Filter 


Half Value 
Layer 


Treatment 
Distance 


Intensity, 
r/min. 





120 8 ma. 
180 8 ma. 
400 5 ma. 


5 mm. celluloid 








0.5 mm. Cu, 5 mm. celluloid 


5 mm. Cu, 0.9 mm. Sn, 1 mm. Al 


4.9 mm. Al 


1.0 mm. Cu 


18.8 
18.1 


21.5 


54 cm. 


50 cm. 





50 cm. 5.9 mm. Cu 
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P. Huntington Memorial Hospital, Boston. 
At no time did the r-meter show departures 
from the standard chamber readings of as 
much as | per cent. 

In order to have comparable treatment 
times the intensity of the 400 kv. radiation 
was measured and the conditions for the 
two other qualities of radiation arranged 
to give about the same intensity as that 
from the 400 kv. machine. This was in the 
neighborhood of 20 r per minute. All in- 
tensity measurements were taken in air 
without back-scatter and since the biologi- 
cal material is relatively small and placed 
on very thin filter paper and cellophane, 
the irradiation is carried out essentially in 
air without back-scatter. 

The quality of the radiation in each case 
is determined by measuring the half value 
layer either in aluminum or copper. In 
thése experiments various sheets of alumi- 
num or copper are added and the intensity 
of radiation determined after the addition 
of each sheet. By plotting intensity 
against thickness of added filter the 
half value layer may be easily deter- 
mined. 

Commercial onion seeds of the variety 
known as Ohio Yellow Globe, obtained 
from the Ferry Seed Company, were used 
throughout this experiment. The seeds 
were treated with the filtrate from a suspen- 
sion of bleaching powder, Ca(ClO:)», for 
from one to two hours, rinsed several 
times in sterile distilled water and then 
allowed to soak for five or six hours in 
sterile distilled water in a Petridish. The 
seeds were then transferred to Petri dishes 
containing filter papers moistened with 
sterile distilled water and incubated at 
23° C. for six days. Seedlings with radicles 
1.0 cm. or more in length were removed for 
use in the experiment, the rest returned to 
the incubator and seedlings again selected 
on the following day until the supply was 
exhausted or became infected. Since a sin- 
gle large Petri dish will hold several hundred 
seeds, a practically continuous supply of 
seedlings was maintained in this manner 
with a small expenditure of labor. This 
was very convenient since the roentgen 
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machines were available only when not in 
use for therapeutic purposes. 

It is unnecessary for the purposes of this 
experiment to have the seedlings in any 
exact stage of development, but it is de- 
sirable to have them in a condition which 
approaches a maximum rate of mitosis in 
the root tip. Seedlings with roots about 
one centimeter long or longer may be used 
up to the stage at which lateral roots ap- 
pear. 

For exposure to the roentgen rays, seed- 
lings were placed between two Whatman 
No. 1 filter papers of 9 cm. diameter held 
between two sheets of cellophane supported 
by an ordinary wooden embroidery hoop 
with a 17 cm. inside diameter. The hoop 
was placed directly on the celluloid filter of 
the portal in exposures at 180 kv., while at 
the other two voltages the hoop was held 
by a ring stand at the required distance from 
the target of the tube. 

After irradiation the seedlings were re- 
turned to Petri dishes and incubated for 
three hours at 23° C. They were then 
placed in a fixing fluid and a few hours 
later slides were prepared by a smear 
technic. If it is more convenient, the 
material may be left in the fixative for 
several days. A detailed account of the 
method of preparation of the slides will be 
presented elsewhere. It is of interest here 
to note the fact that it takes little more 
time to prepare such slides than it does to 
make blood smears. 

The seedlings were exposed to a series of 
different doses of roentgen rays, and the 
number of normal and abnormal anaphases 
in the root tips at three hours after irradia- 
tion was determined by microscopic ex- 
amination using a 10 X ocular and a 20 X 
objective. Doubtful cells were examined 
with this ocular and either a 45 X objec- 
tive or a 90 X oil-immersion objective. An 
abnormal anaphase is defined as one show- 
ing one or more attached or fragmented 
chromosomes. In order to obtain consist- 
ent and reproducible results it is necessary 
to use only the late anaphases in which 
the distal ends of the chromosomes have 
become well separated. (Care must be 
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taken to exclude telophases which can be 
distinguished by the appearance of the 
nuclear membrane and of the nuclear 
lymph and nucleolus.) In such late ana- 
phases attached chromosomes can readily 
be distinguished from those separating 
normally, while fragments will usually be 
found lying between the two groups of 
separating chromosomes in the region of 
the “metaphase plate.”” The accompany- 
ing photograph (Fig. 1), illustrates an at- 
tachment and a fragment. 

In order to determine whether or not 
there is any significant subjective element 
entering into the determination of the per- 
centage of unaffected cells, groups of seed- 
lings were irradiated by one of us (J. C. H.), 
the dose being unknown to the other (A. 
M.). The latter then determined the dose 
from the survival curve (Fig. 3). These 
values were then compared with the dose 
as measured directly. For 120 kv. radia- 
tion the dose from the curve was 198 r 
compared with 200 r as measured by the 
dosimeter, and for 400 kv. the values were 
203 r and 200 r, respectively. This close 
agreement indicates freedom of the technic 
from any appreciable subjective error. 

The results of a number of counts are 
given in Table II. From the data it is 
evident that there is no significant differ- 
ence in the percentage of cells which 
remain normal after treatment with equal 
roentgen doses at the three qualities 
of radiation. There is an apparent excep- 
tion in experiment 141, for 400 kv. radia- 
tion, in which the percentage of normal 
cells is low. In this case, however, a 
fungus-infected culture was used and in 
order to have sufficient healthy material, 
the whole mass of seedlings was placed in 
the roentgen-ray field and the healthy ones 
selected after exposure and fixation. Since 
such a procedure introduces an obvious 
error due to scattering, the experiment was 
repeated using uninfected seedlings which 
were spread flat upon the filter paper in 
the usual manner and not massed. The 
values obtained from this lot, Experiment 
142, agreed well with those obtained pre- 
viously at 120 kv. and 180 kv. 
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There is another apparent discrepancy 
between the values of 40 r at 180 kv. which 
gives 88 per cent normal, and the values at 
120 kv. and 400 kv. which give 77 per 





Fig. 1. Anaphase in Allium cepa three hours 
after receiving fifty roentgens. There are a pair 
of attached chromosomes in the center, while at 
the left a pair are breaking (by attenuation of a 
portion of the chromosome) to leave behind a pair 
of fragments. Magnification 1,690 times. 


cent and 82 per cent, respectively. Such 
a difference of about 10 per cent might be 
significant. However, the values for 40 r 
at 180 kv. were obtained early in the course 
of these experiments when the roentgen- 
ray machine was operated only ten or 
fifteen minutes before the exposure was 
made. Dosimeter measurements made 
afterward showed that it required half an 
hour of operation to bring the machine to 
its maximum steady output. The dose 
as calculated by time of exposure is, there- 
fore, undoubtedly higher than the actual 
number of roentgens received, and the per- 
centage of unaltered cells is consequently 
higher than is to be expected from the ap- 
parent dose. For this reason the differ- 
ence observed here is not taken to indicate 
a difference in efficiency of different wave 
lengths, but to indicate an error in technic. 

The data may be presented graphically 
by plotting the percentage of normal cells 


Dose in 
Roentgens 


40 


Voltage 
kv. 


Experi- 


Controls 


103 
58 


94 
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TABLE II 


Slide 
No. 
558 
562 
736 
737 
Totals 


528 

679 

680 
Totals 

552 

722 

723 
Totals 


551 
511 
676 
677 
678 
Totals 
674 
675 
724 
725 
726 
Totals 
1-261 
1-262 
Totals 
1-264 
1-265 
Totals 
1-68 
1-70 
Totals 
1-66 
1-67 
Totals 
1-257 
1-258 
1-259 
Totals 
1-266 
1-267 
1-274 
1-275 
1-276 
Totals 
1-272 
1-273 
Totals 
1-269 
1-270 
Totals 
1-277 
1-278 
1-279 
1-280 
Totals 


738 

495 

496 

497 

720 

721 
Totals 


Normal 


269 
40 


Abnormal 
29 
6 
15 
46 
96 


81 
128 
156 
365 


111 
221 
122 
454 


67 
53 
187 
151 
110 


Total 


No. 


298 

46 
120 
318 
782 


Percentage 
Normal 
90.3 
87.1 
87.5 
85.5 
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as a function of dose in roentgens for each 
voltage used. When this is done it is evi- 
dent that the points for the three voltages 
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PERCENTAGE NORMAL 
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DOSE IN ROENTGENS 
Fig. 2. The percentage normal anaphases as a 
function of dose in roentgens. Open circles denote 
points obtained with radiation at 180 kv., closed 


circles 120 kv., and crosses 400 kv. 


used all fall on the same curve (Fig. 2). 
If the points be plotted on a semi-logarith- 


mic grid a straight line results (Fig. 3), and 
since the slope of this line is readily de- 
termined it is useful in comparing the re- 
sponse of chromosomes to different quali- 
ties of radiation or of chromosomes of dif- 
ferent organisms or tissues. 


DISCUSSION 


The data presented show that the ma- 
terial studied is markedly sensitive to radia- 
tion, 40 roentgens being sufficient to pro- 
duce about 20 per cent effect. This is a 
considerably higher sensitivity than many 
of the materials used to measure biological 
response ¢.g., Drosophila eggs (14, 15, 29); 
Ascaris eggs (3, 18, 41); wheat, lettuce, 
and lentil seedlings (15, 37); yeast (11, 
20); bacteria (19, 21, 24, 39); fungi (36); 
protozoa (4, 35); gene mutation (12, 13, 
30); tissue cultures (23, 32, 33, 34); fern 
spores (40), and others. Comparable sensi- 
tivities have been reported for Axolotl eggs 
(26) and for root elongation in Vicia faba (9, 
10, 25). Results of these experiments in- 
dicate a very low biological variability as 
compared to the other processes and organ- 
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isms and because of this low variability and 
marked sensitivity, the production of chro- 
mosome abnormalities in such material as 
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Fig. 3. The natural logarithms of the percentage 
normal cells as a function of dose in roentgens. 
Closed and open circles and crosses have the same 
significance as in Figure 2. 


the root of the onion seedling makes a very 
satisfactory biological indicator of roentgen- 
ray dose. 

There are other important advantages 
also. The seed is cheap and readily ob- 
tained, is easily germinated, and the re- 
sponse to radiation remains constant 
throughout the year. The response meas- 
ured is not subject to diurnal variations 
such as have been demonstrated for the 
frequency of mitoses and root elongation 
(9, 37). The response can be determined 
in the relatively short period of a day or 
two. 

Since the curves of the percentage of 
normal anaphases as a function of dose ap- 
pear to be identical for the three voltages 
used there is apparently no wave length 
dependence within that range. It would 
seem, therefore, that this would make 
quite desirable material for the study of 
depth doses in a phantom. Before making 
such a study, however, it would be neces- 
sary to extend the study of wave length de- 
pendence much further into the soft roent- 
gen-ray region, which may quite readily 
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be done. Furthermore, as demonstrated 
in a previous publication (28), it is pos- 
sible by using different types of roots to 
cover a very wide dosage range. The 
range from 40 r to 1,000 r has been covered, 
but might easily be extended on either 
side. 

Of biological phenomena studied by 
others, some, such as the effect on eggs of 
Drosophila (14, 15, 27) and on eggs of 
Axolotl (26), have been shown to be inde- 
pendent of wave length. The work of 
Holweck and Lacassagne (19, 20, 21, 24) 
and of Wyckoff (39) and Glocker (8, 11) 
has shown that bacteria and yeast are more 
readily killed by soft than by hard roent- 
gen rays of comparable doses. On the other 
hand, different experimenters studying ap- 
parently the same phenomenon in similar 
organisms have reported conflicting results 
with-regard to wave length dependence. 
Skin erythema has been considered inde- 
pendent of wave length by Hess, Holthu- 
sen, Determann, Jacobi and Holthusen, 
Glocker, Hayer and Jiingling, and depend- 
ent by Glasser and Meyer, Wintz and 
Rump, Reisner and Neeff, and Hudson. 
Root elongation of Vicia faba has been re- 
ported as independent of wave length 
(Glocker, Hayer and Jiingling) and de- 
pendent (Bolaffio, Bjérling, Lachmann and 
Stubbe, Glocker and Reuss). Abnormali- 
ties in Ascaris eggs were considered in- 
dependent of wave length by Liechti and 
Holthusen and Zweifel and dependent 
though in different manners by Zuppinger 
and Dognon. 

The presence or absence of any wave 
length dependence has interesting bio- 
logical implications. If the production of 
chromosome abnormalities per roentgen 
is taken to be independent of wave length, 
it follows that changes in the size, 7.e., the 
amount of energy per quantum, do not 
produce any qualitative or quantitative 
alterations in the response of the radio- 
sensitive material of the chromosome to 
the radiation. Glocker (8) has suggested 
that a biological response which is de- 
pendent on wave length might be so ob- 
scured by reactions secondary to the 
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photo chemical action or by biological vari- 
ability as to appear independent. In the 
case of chromosomes, however, the vari- 
ability is quite low and since the response 
is a simple exponential function, 7.e., a first 
order reaction, it seems very unlikely that 
secondary reactions play any significant 
réle in determining the independence ob- 
served. It would appear then that the ion 
pair and not the quantum is the agent 
effective in producing the chromosome 
abnormalities observed (28). 


SUMMARY 


The production of chromosome abnor- 
malities in the cells of the root tips of 
onion seedlings has been studied as a bio- 
logical method of measuring roentgen-ray 
dosage. 

The ease of manipulation, low biological 
variability, and-consistency of response 
make the method a very satisfactory one. 

The biological response per roentgen is 
independent of wave length over the re- 
gion studied. This is taken to indicate 
that the ion pair and not the quantum is 
the agent producing the effects observed. 
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BENZEDRINE SULPHATE 


ITS EFFECTS ON THE MOTOR FUNCTION OF THE DIGESTIVE TRACT, ON GASTRIC ACIDITY, 
AND ON EVACUATION OF THE BILIARY SYSTEM! 


By OPIE NORRIS SMITH, M.D., and GEORGE W. CHAMBERLIN, M.D., Philadelphia 


From the Gastro-intestinal Section of the Medical Clinic and the Department of Radiology, 
Hospital of the University of Pennsylvania 


amine or benzyl methyl carbin- 
amine), one of the sympathomimetic 
amines structurally related to ephedrine 
and epinephrine, has recently been the 
subject of considerable interest. Because 
of its volatility and of its constrictive 
action on the nasal mucosa, it has been 
proved of value in the treatment of 
rhinological affections (1). Its stimulating 
effect on the central nervous system has 
led to its use, as the sulphate, in the treat- 
ment of narcolepsy and of certain depressed 
and fatigue states (2). Myerson and 
Ritvo (3), furthermore, have claimed that 
the sulphate, by its effect on smooth 
muscle, relaxes spasm of the gastro- 
intestinal tract and so aids in the roentgen 
diagnosis and in the treatment of certain 
digestive disturbances. Myerson, Rinkel, 
and Dameshek (4) have reported that it 
also markedly increases the acid secretion 
of the stomach. 

This investigation was undertaken with 
the view of studying, by roentgen examina- 
tion and by intubation of the stomach and 
duodenum, certain effects of benzedrine 
sulphate, in safe dosage, on the gastro- 
intestinal tract, both in normal subjects 
and in hospital patients. Inasmuch as the 
results in some respects are in agreement, 
but in others are at variance, with those of 
previous workers it is believed that they 
deserve consideration. 


2 ZEDRINE (beta-phenylisopropyl- 





ROENTGEN STUDIES 


The effect of benzedrine sulphate upon 
the gastro-intestinal tract was studied 


1 Aided by a grant from the Smith, Kline, and French 
Laboratories. 
€ 


roentgenologically in 28 subjects. These 


were grouped as follows: 




















Type of Subject Number of Subjects 

Normal (students) 4 pe 

Acute 6 ea 
Duodenal ulcer 

Chronic 4 
“Spastic duodenum”’ 3 

Spastic 6 a 
Abnormal colon 

Smooth 2 
Miscellaneous pitas: 3 . 








Technic.—A barium-and-water mixture 
consisting of five ounces of barium and 
five fluid ounces of water was orally ad- 
ministered for the study of the stomach and 
small intestine and the entire examination 
was conducted under fluoroscopic control, 
with interval roentgenograms as indicated. 
Benzedrine sulphate, usually in a dosage of 
20 mg., was given orally in the early part 
of the study, but later, in order to avoid 
delay in absorption, by subcutaneous in- 
jection. In each of the normal subjects 
and in some of the patients, a control ex- 
amination preceded the benzedrine study. 
All of the patients having duodenal ulcer 
or duodenal spasm were first studied 
fluoroscopically without the drug. When, 
after sufficient time and manipulation, the 
duodenum could not be filled, 20 mg. of 
the benzedrine sulphate was given subcu- 
taneously and the fluoroscopic examination 
continued. In some of the colon cases, 
the drug was given during the administra- 
tion of the barium enema, in others it was 
given after the colon had been filled. 

Normal Group.—The results in the four 
subjects of this group were almost identi- 
cal. Very little effect on gastric peristalsis 
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Fig. 1-A. 
Fig. 1-A. Control study in normal subject. 
Fig. 1-B. Same subject after administration of benzedrine. Note the gastric residue and delayed small 
intestinal motility. These films were made at comparable times after the barium was ingested. 


was noted. The average time for peris- 
talsis to begin after ingestion of the barium 
was one minute without benzedrine sul- 
phate and slightly less than one minute 
with it. The depth and speed of the peri- 
staltic contractions were not appreciably 
altered. Under control conditions, the 
duodenal cap filled three minutes, on the 
average, after ingestion of the barium mix- 
ture, and slightly later when benzedrine 
sulphate had been given. The gastric 
emptying time in the four subjects was 
prolonged by 38 minutes, one hour 15 
minutes, two hours, and four hours 30 
minutes, respectively. The drug produced 
definite changes in the appearance of the 
small intestine. In every case the motility 
was delayed, and in three cases peristaltic 
rushes with some to-and-fro regurgitation 
were seen. Under control conditions, the 
barium reached the cecum in two hours 30 
minutes on the average; and after benze- 
drine sulphate in five hours 45 minutes 
(Fig. 1). There was also an increase in the 
time necessary for the small intestine to 
become empty: under control conditions, 
the average time was seven hours, as com- 
pared to approximately ten hours with 


Fig. 1-B. 


the benzedrine sulphate. Changes in the 
colonic motility were not definite. In one 
subject there was some delay in the passage 
of the oral meal through the colon, but this 
observation was not confirmed in the 
others. 

Duodenal Ulcer Cases.—Six cases of 
acute and four of chronic duodenal ulcer 
were examined. Relaxation of the duo- 
denal bulb followed the administration of 
benzedrine sulphate in all of the acute 
cases, thus rendering definite Felp in dem- 
onstrating the ulcer crater (Fig. 2). None 
of the four chronic cases showed the degree 
of relaxation seen in the acute group, as 
would be expected from the nature of 
the lesion. We believe, however, that 
benzedrine sulphate is of definite diagnos- 
tic aid in certain patients of this type. 

Diminution of peristalsis and motor 
activity of the stomach occurred in three 
patients within from eight to ten minutes 
after administration of the drug. When 
two of these were re-examined one day 
later under control conditions, peristalsis 
did not diminish during a 15-minute period 
of observation. The third patient showed 
on the following day considerable non- 
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Duodenal ulcer before administration of 
benzedrine. 


Fig. 2-A. 


opaque residue in an atonic stomach and 
complained of weakness and nausea. Four 
minutes after benzedrine sulphate was 


given, peristalsis became active and the 


stomach began to empty. He then volun- 
teered the information that the nausea 
and weakness had lessened. This unex- 
pected observation was made in one other 
case of an atonic stomach. 

In four of the ulcer patients, the gastric 
emptying time and the small intestinal 
motility were delayed after the use of 
benzedrine sulphate. The remaining six 
were not studied in this respect. 

“Spastic Duodenum’’ Cases.—The roent- 
gen diagnosis of “‘spastic duodenum”’ is 
subject to considerable error, since the 
caliber of the duodenum is determined, 
in part, by gastric motility and also, in 
part, by the size of the bolus of barium 
mixture passing through it. We have 
employed the term in those instances in 
which gastric motility was delayed or the 
bolus passing through the duodenum was 
small. In none of the three cases observed 
in the present study was an organic cause 
for the spasm evident. Careful fluoro- 
scopic study failed at first to visualize the 


Fig. 2-B. Same patient after the injection of 20 
mgm. of benzedrine subcutaneously. 


duodenum, but almost immediately after 
the parenteral administration of benze- 
drine sulphate prompt filling of the duo- 
denum occurred. Since the number of 
cases observed was small, these results are 
suggestive but not conclusive. 

Colon Cases.—It is necessary to dis- 
tinguish clearly between the spastic and 
the smooth colon. The former may show 
marked irregularity of the contour of the 
bowel; the haustrations may be more 
numerous than usual (Fig. 3), or the entire 
colon may be without definite haustral 
markings. Under these conditions the 
injection of the barium mixture frequently 
causes intense discomfort and, fluoro- 
scopically, a portion of the colon can be 
seen to contract and expel its contents into 
a more distal part. In six cases of this 
spastic type, benzedrine sulphate produced 
almost immediate relaxation of the colon 
and relief of pain, so that the barium 
injection could be continued without fur- 
ther difficulty. 

Considered roentgenologically, the 
smooth, or non-irritable, colon is one hav- 
ing an unusual lack of haustral markings. 
In the two such cases, we observed no 
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BENZEDRINE SULPHATE 


Fig.3-A. Spastic colon before use of benzedrine sulphate. Fig. 3-B. Same patient 15 minutes after the injec- 


change in the caliber of the lumen or in the 
appearance of the haustral markings after 
the use of benzedrine sulphate. 

Miscellaneous Cases.—This group con- 
sisted of one case of pulmonary tuberculo- 
sis with small intestinal and colonic hyper- 
motility, one of gastro-intestinal hyper- 
motility apparently due to an acute 
gastro-intestinal infection of undetermined 
type, and one of pronounced hypomotility 
of the small intestine associated with a 
carcinoma of the head of the pancreas. 
In each instance delay in gastric and small 
intestinal motility occurred after benze- 
drine sulphate. In one patient with a 
severe diarrhea, barium appeared in the 
descending colon 30 minutes after its 
ingestion. He was then given 10 mg. of 
benzedrine sulphate three times daily for 
several days and subsequently re-ex- 
amined, at which time the head of the 
barium column did not reach the descend- 
ing colon until 4 hours and 20 minutes 
after ingestion of the opaque meal. 


GASTRIC SECRETION 


Six healthy medical students and seven 
ambulant patients hospitalized for various 
medical conditions were subjected to du- 


tion of benzedrine. 


plicate gastric analyses with identical tech- 
nic except for the administration of benze- 
drine sulphate before one of the tests: 
30 mg. were ingested 45 minutes before 
the test meal in three instances; and 20 
mg. were dissolved in the gruel given to 
each of the remaining ten subjects. 

Technic.—The analyses were performed 
in the early morning, the subjects having 
had no food since supper and no liquids 
since bedtime. A small-bore rubber tube 
with metal bucket was passed, the gastric 
contents aspirated, and 300 c.c. of oatmeal 
gruel swallowed. Beginning a half-hour 
after the test meal, 10 c.c. samples of the 
gastric contents were withdrawn every 15 
minutes until 90 minutes had elapsed, at 
which time the stomach was entirely 
emptied. One c.c. samples of each speci- 
men were diluted with distilled water, and 
promptly titrated with N/50 sodium hy- 
droxide, using Topfer’s reagent and phenol- 
phthalein as indicators. The acidity values 
were recorded in conventional units. Hist- 
amine was not given. 

Taken as a single group, the 13 subjects 
showed very slight increase in gastric acid- 
ity after benzedrine sulphate. In the hos- 
pital patients, the acidity curves showed 
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insignificant change after the drug. 


healthy subjects, there was moderate in- 
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In hydria, which was not altered either by 
histamine or by benzedrine sulphate. In 


crease in acidity after the administration one hospital patient with complete achlor- 
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Chart I. 
tion of gastric acidity in healthy medical students, but no significant change in the 


acidity of convalescent hospital patients. 


not affected. 


of benzedrine sulphate, averaging 16 units 
after the 30-minute specimen. When the 
benzedrine sulphate was dissolved in the 
gruel, variations were rarely appreciable 
before the 45-minute specimen. The 
curves for total acid reflected the same 
general changes as did those for the free 
hydrochloric acid. 

When the drug was administered 45 
minutes before the test meal, no constant 
increase in the acidity of the fasting gastric 
contents was observed. The average 
volume of gastric residue at the end of the 
analysis was virtually identical under 
control conditions and with benzedrine 
sulphate. 

One normal subject had complete achlor- 
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Twenty milligrams of benzedrine sulphate orally produced a mild eleva- 


The volume of the gastric residue was 





hydria after the gruel meal, a maximum of 
six units of acid was found after the ad- 
ministration of benzedrine. The effect of 
histamine in this individual was not de- 
termined. 


BILIARY DRAINAGE 


In six fasting patients, 20 mg. of benze- 
drine sulphate dissolved in 10 c.c. of warm 
water was introduced into the duodenum 
by tube. During a 30-minute observation 
period, no drainage from the biliary system 
was apparent in any case. At the end of 
this period the introduction of olive oil into 
the duodenum effected prompt evacuation 
of the biliary system in each patient. 
This suggests that 20 mg. of the drug 
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neither stimulates the musculature of the 
gall bladder nor inhibits contraction of the 
sphincter of Oddi, partially confirming the 
results of Schube et al. (6), based upon 
roentgen observations. 


TOXICITY AND UNTOWARD EFFECTS 


One of our patients exhibited an alarm- 
ing reaction several hours after the inges- 
tion of 30 mg. of the drug. This incident 
occurred early in the course of our study, 
with the result that subsequently we did 
not exceed a dose of 20 mg. 

Case Report.—A white woman, 36 years 
of age, who complained of weakness and 
weight loss, was found to have a moderate 
secondary anemia, apparently due to 
bleeding hemorrhoids and menorrhagia. 
Eight days after admission she was given 
10 mg. of benzedrine sulphate without 
ill effect. Early the next morning, pre- 
ceding a gastric analysis, 30 mg. of the 
same drug was administered orally. An 
hour later her blood pressure had risen from 
114/70 to 134/76, while her pulse had 
dropped from 100 to 76. After another 
30 minutes she began to complain of a ‘“‘hot 
feeling’ and in the late afternoon she lost 
consciousness and had irregular spasmodic 
twitchings of the arms for a brief period; 
subsequently, with return of consciousness, 
she complained of numbness of the arms 
and hands and had impairment of pain 
sense in those parts. Doryl (carbinoyl- 
choline), administered subcutaneously, 
brought about complete relief within five 
minutes and her blood pressure promptly 
dropped to 105/65. 

Although the belated appearance of this 
reaction raises some doubt as to the part 
played by benzedrine sulphate, neverthe- 
less the character of the symptoms, their 
prompt alleviation by a choline derivative, 
and their absence at other times suggest 
that it was responsible. 

Severe headache may follow the inges- 
tion of only 5 mg. of the drug. The blood 
pressure may rise, although usually little 
change has been observed with oral doses 
of less than 30 mg. The central nervous 
system stimulation effected by benzedrine 
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sulphate in psychiatric patients has been 
described (5) as resulting in euphoria and 
elation. Among the normal subjects of 
our study, however, we found that the not 
infrequent headache, mental excitement, 
and sense of nervous tension produced by 
it did not constitute a “‘sense of well- 
being.’’ All reports agree that insomnia 
usually precludes the use of the drug for 
from six to eight hours before retiring. 


COMMENT 


A study of the actions of a drug on the 
motor functions of the human _ gastro- 
intestinal tract is complicated by the fact 
that it is impossible to eliminate with 
certainty the various extraneous factors 
known to influence tone, peristaltic activ- 
ity, and motility. In this study, therefore, 
we have regarded as significant only those 
effects which were so striking as to be 
unmistakable. Our observations indicate 
that benzedrine sulphate in doses of 20 mg. 
has no effect on peristalsis in the stomach 
of normal tonus. In all of our cases in 
which we had control studies, the gastric 
emptying time was prolonged. This ob- 
servation differs from that of Myerson 
and Ritvo (3), who state that ‘‘the stomach 
actually empties more rapidly than normal 
under the influence of the drug.’’ In two 
of our patients having atonic stomachs 
peristalsis became active after the use of 
benzedrine sulphate. This observation 
requires corroboration. 

In the small intestine delay in the mo- 
tility of the barium mixture occurred after 
the administration of the drug. Other 
variations from normal were not striking, 
and in only an occasional case did the ob- 
servations indicate increased caliber. Gas 
in the small intestine was occasionally 
observed in normals. Fluoroscopically, a 
moderate amount of to-and-fro churning 
and an occasional peristaltic rush in the 
proximal small intestine in three of our 
normal subjects was observed. Such 
disturbances are a disadvantage to the 
radiologist who is interested in a compre- 
hensive study of the motor functions of the 
gastro-intestinal tract. The routine use of 
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benzedrine sulphate as a diagnostic aid in 
gastro-intestinal roentgenology, therefore, 
is unnecessary and may be confusing. We 
believe, however, that the drug may be of 
value in the roentgen examination of cer- 
tain cases of organic or functional spasm 
of the duodenum in which the usual 
methods of examination are inadequate. 
We have found it useful in relaxing the 
spastic colon during a barium enema, and 
it has not only enabled us to fill the colon 
easily and completely, but also has relieved 
the patient of much discomfort. 

Gastric analysis showed that there was 
only a slight increase in acidity following 
the administration of 20 mg. of benzedrine 
sulphate. When present, the increase 
appeared to be somewhat greater in the 
normal individuals than in the hospital 
cases. Our failure to demonstrate an in- 
crease in the acidity of the gastric contents, 
as reported by Myerson and his co- 
workers (4), is perhaps due in part to the 
type of subject used. Our reluctance to 
equal their larger dosage, however, is 
doubtless a more important factor in 


explaining the discrepancy. 

Previous workers (6) have found that 
under certain conditions the gall bladder 
fails to empty after the administration of 


benzedrine sulphate. Our results seem to 
indicate, however, that although it pro- 
duces no evacuation, it does not interfere 
subsequently with the usual emptying 
effect of olive oil. 


CONCLUSIONS 


On the basis of a study of the gastro- 
intestinal tract of 28 human subjects by 
the roentgen ray, of 15 subjects by gastric 
analysis, and of 6 by duodenal drainage 
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after the administration of from 20 to 30 
mg. doses of benzedrine sulphate, the fol- 
lowing conclusions as to the action of the 
drug seem justified: 

1. It does not affect peristalsis in the 
normal stomach, but in three patients with 
duodenal ulcer it had an inhibitory effect, 
and in two with gastric atony it had a 
stimulating effect. 

2. It delays the emptying time of the 
stomach. 

3. It delays small intestinal motility, 

4. By its relaxing effect on smooth 
muscle it often is an aid in the roentgen 
diagnosis of acute and chronic ulcer of the 
duodenum, of duodenal spasm, and of the 
spastic colon. 

5. It increases gastric acidity to a slight 
extent in normals, but to an insignificant 
degree in patients such as we have studied. 

6. As indicated by duodenal drainage, 
it does not stimulate evacuation of the 
biliary system. 
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THE EFFECT OF LARD OIL, SESAME OIL, ACACIA, RETENE, AND 1:2:5:6 DIBENZANTHRACENE 
ON CERTAIN ORGANS AND A TRANSPLANTABLE RAT SARCOMA IN 
ANIMALS OF PURE BREED 


By JOSEPH A. POLLIA, M.D., Los Angeles, Calif. 


From the Frank H. Boyer Foundation 


Haddow and Robinson (2), and Scott 

(3) that injections of certain carcino- 
genic hydrocarbons inhibit the growth of 
Jensen or Walker rat tumors, or of young 
rats without producing ill health or ‘‘un- 
doubtedly significant changes” in various 
organs. However, it is well known that 
sickness in animals invariably inhibits 
tumor development. 

The importance of Haddow’s (1) ob- 
servation and the possible application to 
cancer treatment led to the experiments 
reported in this paper. 

The effect of the compounds was studied 
upon a tumor, B, No. 2, propagated in this 
laboratory from a spontaneous uterine 
growth, probably a sarcoma, in an old 


I’ has been found by Haddow (1), 


female, and transplanted into pure bred, 


young adult rats (Fig. 1). It yields 100 
per cent takes and, to date, without a single 
instance of spontaneous regression, but 
when the tumor is inoculated into another 
breed the yield immediately drops to about 
30 per cent. 

Transplantation of the Tumor.—All tu- 
mors are transplanted in the form of a sus- 
pension of cells produced by grinding the 
tumor in a Fischer embryo juice press that 
contains 20 and 80 mesh metal cloth strain- 
ers, respectively, and then diluting it with 
Tyrode’s solution to the required concen- 
trations. 

Compounds Tested—The materials 
tested were (1) Light’s London, England, 
1:2:5:6 dibenzanthracene; (2) Eastman 
Kodak Company’s Retene, CisHis, which 
contains the phenanthrene nucleus, but is 
not related to the sterols, and as yet without 
indications of carcinogenic effect; (3) lard 
oil; (4) household and distilled sesame oil; 
(5) acacia, and (6) Belgian Chemical Com- 
pany’s 3:4 benzpyrene which had to be 


abandoned during the preliminary experi- 
ments because of great toxicity and 100 per 
cent mortality. 

The two hydrocarbons were given as 
colloidal suspensions and sesame oil solu- 
tions. It was found that lard oil took up 
four times as much retene as sesame oil, 
but the dibenzanthracene dissolved by both 
oils was the same. The lard oil, prepared 
according to Burrows et al. (4), when in- 
jected intraperitoneally produced so much 
organized material that it was distilled at 
35° C., but since this did not remedy the 
difficulty, sesame oil was finally selected 
for all the reported experiments. 

The Sesame Oils —Two brands of sesame 
oil were employed: (1) a pure distilled 
brand, furnished by the Eastman Kodak 
Company, through the courtesy of Dr. 
Mees, and (2) the household variety. 

Sterilization of Materials —The solutions 
in lard and sesame oil were sterilized in a 
household gas hot air oven at 150° C. for 
one hour. Colloidal solutions prepared 
according to Berenblum (5) were auto- 
claved for 20 minutes at a steam pressure of 
15 pounds. These methods caused no per- 
ceptible break-down of the hydrocarbons or 
of the oils which could be detected by any 
change in color or odor. A total of 250 
animals was used, 96 in preliminary experi- 
ments, to standardize the technic, and the 
154 animals in the work reported here. 
Since both the preliminary and final experi- 
ments showed that retene and 1:2:5:6 di- 
benzanthracene had definitely inhibited 
tumor B, No. 2, the first reported experi- 
ment was to determine if the Arndt-Schulz 
law, that weak stimuli increase while strong 
ones inhibit physiological activity, could 
be elicited on B, No. 2, with minute doses 
of carcinogenic compounds. 

Experiment 1.—The effect of dilute col- 
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loidal solutions of retene and 1:2:5:6 di- 
benzanthracene. Series of April 14, 1937. 
Twenty-four animals were injected intra- 
peritoneally five times with 5 c.c. of solu- 
tion. Table I gives the final results. 


TABLE I.—AVERAGE WEIGHTS 








| Percentage of 














Treatment Tumor | Variation 
Untreated | 42.4gm. | 100.0 
5 times 5 c.c. 

1 per cent acacia 33.6 gm. | 79.2 
5 times 5 c.c. of | 

retene 1 mg. | 35.5 gm. | 83.2 
5 times 5 c.c. of | 

dibenz. 2.25 mg. 29.9 gm. | 70.3 








Therefore, it is suggested that small doses 
of these hydrocarbons and acacia do not 
accelerate but inhibit the growth of B, No. 
2. 

Experiment 2.—Since small doses of 
1:2:5:6 dibenzanthracene and retene in- 
hibit instead of accelerate the growth, in 
the following experiment concentrated col- 
loidal solutions were used. The effect of 
concentrated colloidal solutions of hydro- 
carbons. Series of April 21, 1937. Thirty- 
three animals were treated with three 
intraperitoneal injections of 5 c.c. each. 

This experiment shows an unexplained 
increased growth in the animals which re- 
ceived acacia and retene, but a decrease by 
22.9 per cent in those given 1 :2:5:6 dibenz- 
anthracene. Autopsy showed no organic 
changes in the untreated controls or the 
acacia animals, but there was present an 
increase in the connective tissue around the 
liver, ascites and deposits of retene in one 
of the eight rats, while deposits of 1:2:5:6 




















TABLE IV.—AUTOPSY FINDINGS 
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TABLE II.—AVERAGE WEIGHTS 
































Per- 
Treatment Animal Tumor of Tee: 
Variation 
Untreated 
(8 rats) 114.0 gm. | 16.2 gm. 100.0 
15 c.c. 6 per cent Biss) 
acacia (8 rats) 130.0 gm. | 19.4 gm 119.7 
3.98 mg. retene in : 
15 c.c. of sol. (8 
rats) 123.0 gm. | 18.4 gm. 113.5 
4.0 mg. 1:2:5:6 in 
15 c.c. of sol. (9 
rats) 132.0 gm. | 12.5 gm. 77.1 





dibenzanthracene in the peritoneal cavity 
and ascites were present in four rats. The 
kidneys and lungs were the same as those 
of the untreated controls. 

The next experiment deals with house- 
hold sesame oil solutions, in which the rats 
were injected imtraperitoneally with one 
dose of 5 c.c. 

Experiment 3.—The effect of household 
sesame oil solutions. Series of April 22, 
1937. Twenty animals. 


TABLE III.—-AVERAGE WEIGHTS 





Per- 











‘ - centage 
Treatment Animal Tumor | of Tumor 
Variation 
Untreated 119.6gm. | 30.7gm. | 100.0 
5 c.c. household 
sesame oil 111.0 gm. | 30.0 gm. 97.7 





600 mgm. of re- 


tene 5c.c.$.0. | 105.0 gm. | 14.6 gm. 47.5 





50 mgm. 1:2:5:6 
dibenz. in 5 c.c. 
S.O. 











10.7 gm. 





























Organs Untreated Sesame Oil ; | 7 Retene | : 1:2:5:6 Dibenzanthracene 
Lungs | Normal | Metastasis(1) +-| Normal | Normal — 
Liver alee Normal Oil organized under | Material organized (4); Material organized (5) eS 

surface (4) metastasis (1) swelling (1) yi 
Kidney | Normal | Normal | Normal |__| Normal ie 
Spleen | Normal | Normal —‘|_ Normal | 3 
Peritoneum — Fd Normal Oil organized (4) Material organized in Free oil (3); ne 


Number of rats in each group showing pathologic change is indicated by the numeral. 


nodules (4); Free oil ascites 


(3); Metastasis (1) 
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There was practically no variation in the 
average tumor weight between the un- 
treated and sesame oil animals. The 
greatest amount of inhibition was found, as 
expected, with dibenzanthracene; how- 
ever, the effect of retene is remarkable since 
it is unrelated to the carcinogenic com- 
pounds except that it is a phenanthrene 
derivative. The considerable damage to 
various organs is summarized in Table IV. 


Experiment 4.—The effect of household 
sesame oil solutions. Series of April 29, 
1937. Twenty animals. 


TABLE V.—-AVERAGE WEIGHTS 


Per- 





























a : centage 
Treatment Animal Tumor at Tee 
Variation 
Untreated i43.6gm. | 31.4gm. | 100.0 
5c.c. oil 130.0 gm. | 29.7 gm. 94.6 
600 mgm. retene 105.5 gm. | 18.8 gm. 59.9 
50 mgm. 1:2:5:6 
dibenzanthracene | 126.6 gm. 8.4 gm. 27.1 








Experiment 4 is a duplicate of Experi- 
ment 3. Four groups of five rats each were 
inoculated with B, No. 2, tumor and given 
the same treatment. Comparison of the 
weights of the tumors in the controls and 
treated animals shows very little variation 
in the two experiments. 


EFFECT ON TRANSPLANTABLE RAT SARCOMA 


TABLE VI.—-AUTOPSY FINDINGS IN EXPERIMENT 4 
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thracene had an average weight decrease of 
45.8 per cent as compared with the 93.4 
per cent of those receiving sesame oil and 

























Fig. 1. Rat sarcoma B, No. 2. 







96.5 per cent of those which had gotten 10 
mgm. of the non-carcinogenic pyrene. If, 
on the contrary, the inhibitions were due to 
a specific effect, tumors developing from 
small inocula should be more susceptible 
than those from larger ones. Therefore the 
following experiment was performed. Six- 
teen rats weighing about 125 to 150 grams 
were inoculated with B, No. 2, suspension 







































Peritoneum 





































Treatment | “Liver Kidneys Spleen 
Untreated Metastasis (1) Normal Normal | Normal 
Sesame oil | Swollen (5) Normal Normal | Acetone odor (all); some ‘ 
| milky fluid (all); free 
| oil (1) 
Retene Deposits (all); Normal Deposits (all) Material organized in nod- 
swollen (all) ules (all); free oil (all); 
fluid (all); ascites (all) 
1:2:5:6 Deposits (3) Inflammation (?) (1) Deposits (3) Free oil (3); ascites (3); 
| fibrous adhesions (1) 


The lungs were normal in all of this series. 


Is the inhibition just discussed due to a 
specific effect on the tumor cell or to an 
effect on the whole animal? There is some 
evidence in favor of the latter possibility 
in the observation of Scott, who has shown 
that rats treated with 1:2:5:6 dibenzan- 

















in quantities 0.01 c.c. to 0.0001 c.c. in the 
right axilla and hypochondrium, and 0.001 
and 0.00001 c.c. in the left axilla and hypo- 
chondrium. The following day eight were 
given 5 c.c. of colloidal solution of 1:2:5:6 
dibenzanthracene intraperitoneally which 
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contained 2.5 mgm. to insure the maximum 
absorption. Fourteen days later they were 
sacrificed. Table VII shows in a most 
striking manner that the dibenzanthracene- 
treated animals had tumors which were 
45.2 per cent less in weight than the con- 
trols, but the number of takes with 0.00001 
c.c. were three for the untreated and also 
three for the treated. This suggests that 
the inhibition is a general and not a specific 
effect. These multiple inoculations of 
varying sizes were done several times with 
the same results. 

Again one notes pathologic effects in the 
abdomen, deposits of the hydrocarbon on 
the abdominal organs, death of embryos, 
fluid in the peritoneal cavity, adhesions 
and swelling of the liver (Table VIII). 

Experiment 5.—The effect of concentrated 
colloidal solutions of 1:2:5:6 dibenzanthra- 
cene on the growths from various volumes 
of tumor suspensions. Series of May 5, 
1937. Sixteen animals. Multiple tumors 
from 0.01 c.c., 0.001 c.c., 0.0001 c.c., 
0.00001 c.c. of suspension. 
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Up to this time there had been consider- 
able doubt, in view of Haddow’s careful 
work, that the changes observed in the 
organs played any part in the inhibition of 
tumor growth. However, it was gradually 
becoming inescapable that there were far 
more pathologic alterations in the author’s 
animals than would be expected since it is 
stated that no evidence was found to sug- 
gest that the inhibition obtained in Had- 
dow’s experiments was due to a general 
toxic effect. Therefore, Experiment 6 was 
planned so that the blood, thymus, lungs, 
heart, liver, spleen, kidneys, and genitalia 
could be studied carefully, grossly as well 
as microscopically, to determine whether 
the extent of these pathologic conditions 
was sufficient to be responsible for part of 
the lack of growth in the tumors of treated 
animals. In the dibenzanthracene rats, the 
thymus had been difficult to find, which 
seemed unusual since in the controls the 
gland was of a normal size. In the same 
manner already stated, four groups of four 
rats each were inoculated with 0.01 cc., 


TABLE VII.—AVERAGE TUMOR WEIGHTS IN GRAMS 





Animal | 0.01 c.c. 


| 
| 
Treatment 
| 





0.001 c.c. 


Percentage 
Variation of 
Total Tumor 
Tissue 


0.0001 c.c. 0.00001 c.c. 





Untreated 57 . 1.6 


0.4 Three takes too 100.0 


small to weigh 








2.5 mg. 1:2:5:6 dibenz- 5% | Be. 0.7 


anthracene 


0.1 Three takes too 
small to weigh 





45.2 














TABLE VIII.—AUTOPSY FINDINGS: 


NUMBER OF RATS IN 


EACH GROUP SHOWING PATHO- 


LOGIC CHANGE 





Treatment Lungs Liver 


Kidney 


Peritoneum 





Spleen Miscellaneous 





Untreated Negative Negative 


Negative 





Normal em- 
bryos (1) 


Negative Negative 





1:2:5:6 dibenz- 
anthracene 


Deposits 
(5) ; swol- 
len (1) 


Negative 





Negative 


Fluid (all); Abnormal em- 
adhesions bryos: dead 
(1) (1); pallor (2) 


Deposits (5) 














Experiment 6.—The effect of distilled 
sesame oil solutions of retene and 1:2:5:6 
dibenzanthracene on Tumor B, No. 2, 
series of June 4, 1937. Sixteen animals. 
Multiple tumors from 0.01 c.c. and 0.001 
c.c. of tumor tissue. 


0.001 c.c., 0.0001 ¢.c., and 0.00001 c.c. of 
tumor suspension B, No. 2. The following 
day one group was set aside as untreated 
controls and the remaining three were 
given 5 c.c. of sesame oil, and retene and 
dibenzanthracene in oil solution, intra- 
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Fig. 2. 

Fig. 2. 
benzanthracene in Experiment 6. 
Fig. 3. 


peritoneally. Fourteen days later all 16 
were sacrificed, examined, and the above 
mentioned organs removed and fixed in 
10 per cent formaldehyde. Frozen sections 
were made for microscopic study, and 
stained with hematoxylin-eosin. As will 
be seen in Table IX, the same effects on 
tumor size were found as in the preceding 
experiments. 


TABLE IX.—AVERAGE WEIGHTS 





Per- 
centage 
of Tumor 
Variation 
100.0 
51.0 


Treatment Animal Tumor 





Untreated 138.9 gm. 14.7 gm. 





5 ¢.c. sesame 117.0 gm. 7.5 gm. 


116.0 gm. 





30.6 





600 mg. retene 4.5 gm. 











124.0 gm. 


17.6 


50 mg. dibenz. | 


2.6 gm. 





Except that the sesame oil produced a 
marked inhibition—a difference of 49.0 per 
cent which has not been observed in Ex- 
periments 3 and 4—and the figures for 
retene being only slightly less than for ses- 
ame oil, the expected variations were 
noted, with dibenzanthracene again show- 
ing the greatest inhibition. 

The blood counts taken immediately 
before the experiment was terminated, 
when compared with the count obtained 
before treatment began showed a slight de- 
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Fig. 3. 


Distention of the abdominal cavity by fluid from the injection of sesame oil solution of 1:2:5:6 di- 


Deposits of 1:2:5:6 dibenzanthracene in the abdominal cavity of the animals shown in Figure 2. 


crease in hemoglobin for the untreated 
animals, while sesame oil, retene, and 
1:2:5:6 dibenzanthracene seemed to keep it 
within the starting limits. Since anemia 
is one of the consistent effects of tumor 
B, No. 2, it can be said that those mate- 
rials had a slight ‘‘salutatory”’ effect. No 
comment can be made on the red cells as 
the variation is not sufficient. A very. in- 
teresting change took place in the leukocyte 
count, which increased 28.3 per cent for the 
group of untreated, but showed a decrease 
in the sesame oil, retene, and but slightly 
or negligibly in dibenzanthracene. The 
percentage of variation in the polymor- 
phonuclear group was the most striking of 
the blood effects, for here the untreated 
controls gave 183.1 per cent increase, ses- 
ame 36.6 per cent, dibenzanthracene 75.4 
per cent, but an enormous increase for re- 
tene, which yielded 451.6 per cent. The 
autopsy findings were similar to those 
found in the previous experiments with ses- 
ame oil solutions and are summarized in 
Table X. 

Microscopical sections of liver, perito- 
neum, pancreas, peripancreatic content. 
Tissue, kidneys, lungs, spleen show in each 
animal the presence of a variety of inflam- 
matory changes correlated in detail in 
Table XT: 

Distilled sesame oil. 
1937. Sixteen animals. 


Series of June 4, 
(Table X.) 
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TABLE X.—TABLE OF AUTOPSY FINDINGS: 


RADIOLOGY 


NUMBER OF RATS IN EACH GROUP SHOWING 


PATHOLOGIC CHANGE 





Treatment Lungs Liver Kidney 


Peritoneum Spleen 





Untreated | Negative Negative Negative 


Negative 


Thymus 


Negative Negative 








Swollen (4); ‘ 
deposits (4) 


Sesame oil | Negative Negative 


Free oily solution (4); ace- 


Deposits (4) Negative es 
tone odor (4); some 


organization of oil (4) 





Retene Negative Swollen (3) Negative 


Material organized in 


Negative ~ Atrophy (4) 
nodules (3); oily fluid, 
0.5 to 1c.c. (4) 





“Deposits (4) 
(Fig. 3); | 
swollen (3) | 


Negative Negative 

















" Ascites (4) (Fig. 2); sero- 


Deposits (4) | Atrophy (4) 





sanguinous, oily fluid, 
6.5 to 13 c.c. (4) 











| 


| 
| 
Organs | Liver Peritoneum | Pancreas 





| Negative 


Untreated Negative Negative 


Marked cell. 
infiltration 
(Fig. 4) 


5 c.c. sesame 
oil 


Hyperemia Necrosis 


} 
Mod. no. | Thickening 
areasfocal | (?); edema 
necrosis | 


| 
| 
| 


600 mg. 
retene 


Necrosis 





Extensive fo- 


50 mg. 5 


Necrosis 
(Fig. 5) 





Atrophy with 
1:2:5:6 cal necrosis cellular in-! 
dibenz- (Fig. 5) | filtration 

anthracene | 








Distilled sesame oil solutions. Series of 
June7,1937. Sixteen animals. (Table XI.) 

Experiment 7.—The effect of concen- 
trated colloidal solutions, 2 c.c. intracar- 
diac injection. Series of June 7, 1937. 
Sixteen animals. 

The visible deposits of hydrocarbons, 
de--ribed above, indicated that dibenzan- 
thracene and retene in sesame oil are poorly 
absorbed, since such a large amount is 
precipitated or organized. Concentrated 
colloidal solutions seem to suffer the same 
fate, as considerable precipitation also oc- 
curs, if the amount injected is taken into 
consideration. Therefore, the only way 
in which complete entrance of the dose in 
the body can be assured seems to be by 
injection of the colloidal solutions of the 
compounds into the blood stream. 


TABLE XI.—-TABLE OF MICROSCOPICAL FINDINGS 


Peri- 
pancreatic 
Con. Tissue 


Kidneys Lungs Spleen 


Negative 


Slight pneu- 
monic 
changes 


Negative Negative 


Definite ex- 
travasation 
of blood 





Change in 
hemato- 
poietic 
tissue 


Slight — 
tration change (?) 


Definite ex- 
travasation 
of blood 


Change in 
hemato- 
poietic 
tissue 


Slight | 
change (?) 


“Marked cel- 
lular infil- 
tration 


“Marked cel- | Slight | Definite ex- 
lular infil- | change (?) travasation 
tration | of blood | 


Change in 
hemato- 
poietic 
tissue 























Heart muscle and the tumor B, No. 2, apparently were in no way affected by the treatment given the animals. 


Accordingly four groups of four rats 
each, weighing about 100 grams, were in- 
oculated in the manner described, with 
0.01 ¢.c., 0.001 ¢.c., 0.0001 ¢.c., and 0.00001 
c.c. of suspension of tumor B, No. 2, 
and the next day three groups received 
intracardiac injections under ether of 2 c.c. 
of acacia, 2 c.c. of colloidal retene solution 
containing 0.88 mg., and 2 c.c. of colloidal 
solution of 1:2:5:6 dibenzanthracene con- 
taining 1.0 mg. The untreated controls 
were also anesthetized and punctured, but 
did not receive any injection. 

This Table XII shows the same tendency 
to inhibition in the growth of the tumor as 
has already been noted in the intraperi- 
toneal injections, but to a much less de- 
gree, which may be accounted for by the 
small dose of the retene and 1:2:5:6 di- 
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benzanthracene. From the degree of metastases in one animal of the retene and 
pathologic change in the liver and the rela- acacia group were negative for all organs 
tive freedom from trouble in the kidneys examined, as indicated in Table XIII. 

and spleen, it would seem that liver dam- Concentrated colloidal solutions, 2 c.c. 








AD ERE oe TIT ETE ONE ORATOR GEN TTT 


i 










Fig. 4. Fig. 5. 
Fig. 4. Intense cellular reaction of the peritoneal coat in the animals injected with sterilized distilled 


é sesame oil (450 X hematoxylin-eosin). 
; Fig. 5. Extensive focal necrosis of the liver from distilled sesame oil solutions of 1:2:5:6 dibenzanthracene 


(450 X hematoxylin-eosin). 












intracardiac injection. Series of June 7, 





age may be one of the factors in the in- 













































i hibition of tumor growth. 1937. Sixteen animals. (Table XIII.) 
; The autopsy findings except for lung Except for the accidental occurrence of 
A TABLE XII.—-AVERAGE WEIGHTS 
a | Percentage 
q Treatment Animal Spleen Tumor of Tumor 
é Variation 
£ Untreated | 147.4 gm. 0.7 gm. 12.0 gm. 100.0 
i 2 c.c. of 6 per cent 
= acacia 151.9 gm. 0.8 gm. 11.2 gm. 93.3 
‘ 2 c.c. retene sol., 
Fy 0.88 mg. 126.0 gm. 0.7 gm. 8.8 gm. 73.2 
MY ———— : . 
g 2 c.c. 1:2:5:6 dibenzan- 
3 thracene, 1.0 mg. | 151.0 gm. 0.6 gm. 8.4 gm. 70.5 



























TABLE XIII.—TABLE OF AUTOPSY FINDINGS: NUMBER OF RATS IN EACH GROUP SHOWING 
PATHOLOGIC CHANGE 












































: Treatment Lungs Liver Kidneys Peritoneum Spleen 
Untreated Negative Negative Negative Negative Negative 
Acacia Metastasis (1) Negative oN egative Negative Negative 

Retene Metastasis (1) Negative Negative Negative Negative 
1:2:5:6 dibenz- Negative Negative Negative Negative Negative 
anthracene 
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lung metastases in the acacia- and retene- 
injected animals, there were no gross 
abnormalities observed in these post- 
mortem examinations. 


COMMENTS ON PHOTOMICROGRAPHS 


Microscopic sections were made of the 
liver, kidney, and tumor in Experiment 
7. The liver suffered damage in both the 
retene and dibenzanthracene animals. Al- 
though they were not of the same degree 
as those seen in sesame oil solutions, still 
they were consistent with the pathologic 
effects of the same hydrocarbons in the 
sesame oil solutions. 


SUPPLEMENT 


Haddow and Robinson (2), Haddow (1), 
Scott and Scott (6) described a method of 
preparing their sesame oil solutions dif- 
ferent from that used by the author. 
They heat their solutions to 100° C., and 
in all but one exception use 0.5 per 
cent of 1:2:5:6 dibenzanthracene in con- 
trast to heating at 150° C. for one hour 
of a 1 per cent solution. Scott notes that 
the systemic absorption of 1:2:5:6 di- 
benzanthracene is probably less at 1 per 
cent because of precipitation, and used it 
only in one experiment. In addition, the 
authors cited gave two injections, using 
about twice as much, and also stated that 
the sterilization process serves to dissolve 
the dibenzanthracene, but did not say 
how long the heat is applied. 

All of the dibenzanthracene solutions 
used in the preceding experiments were 1 
per cent, and heated at 150° C., for one 
hour, but this treatment was not sufficient 
to dissolve the material entirely and on 
cooling to body temperature, a consider- 
able portion crystallized out. It is possible 
that if these oils were heated too long in 
the presence of air, and oxidation had 
taken place, with the production of irri- 
tating substances such as aldehydes, that 
would explain the varying degrees of peri- 
toneal*reaction found above, although it 
would not account for the definite liver 
changes. seen when the small doses of 
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retene, and 1:2:5:6 dibenzanthracene were 
injected into the rat’s blood stream. 
Therefore in Experiment 8, the materials 
were prepared in accordance to the pub- 


’ jished technic. 


Solutions of 0.5 per cent and 1.0 per cent 
of Eastman Kodak Company’s 1:2:5:6 
dibenzanthracene, M.P. 258-260° C., were 
prepared, corked with cotton plugs, placed 
in the hot air oven and heated to 100° C. 
After two hours, aided by frequent shaking 
and mashing with a sterile glass rod, the 
material in the 0.5 per cent showed com- 
plete solution except for one tiny crystal, 
but in the 1.0 per cent it did not com- 
pletely dissolve even after two and one- 
half hours. Then it was taken out, but 
when the two concentrations were allowed 
to cool to 37° C., a considerable number 
of crystals reappeared, which caused both 
fluids to become opalescent. 

The following day three Wistar rats, 
average weight 135 grams, three of mixed 
breed, average weight 100 grams, and three 
pure strain, average weight 90 grams, were 
separated into three groups, consisting of 
one Wistar, one mixed, and one pure 
strain. The first group received two doses 
of 5 c.c. each of 0.5 per cent solution of 
1:2:5:6 dibenzanthracene on two consecu- 
tive days, and the second group was given 
two doses of 5 c.c. each, also on consecu- 
tive days of the 1.0 per cent solution 
heated to 100° C. for two and one-half 
hours. The third group was used for the 
sesame oil treatment. In order to eliminate 
the possible presence of injurious products 
from heating, 30 c.c. of distilled sesame oil 
was withdrawn from the lower third of the 
container with sterile technic in such a 
way as to insure at least the absence of 
mass aerobic contamination. The animals 
were injected intraperitoneally with two 
doses of 5 c.c. each of this unheated oil on 
two consecutive days. Twenty-one days 
later, all nine animals were sacrificed. The 
autopsy findings described in Table XIV 
show that the lesions produced by un- 
heated sterile sesame oil and by a solution 
of dibenzanthracene, made in accordance 
with the published technic, were simi- 
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lar to those observed in the previous 
experiments in which sesame oil and its 
solutions of retene and 1:2:5:6 dibenzan- 
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bright yellow oil to appear in aspirated 


quantities of 4.0-13.5 c.c. However, one 
very interesting observation concerned the 


Fig. 7. 


Fig. 6. Marked degenerative changes in the pancreas of animals treated with retene in sesame (450 X 


hematoxylin-eosin). 
Fig. 7. 


Focal necrosis of the liver in animals receiving intracardiac injections of colloidal suspension of 


1:2:5:6 dibenzanthracene in 6 per cent acacia (450 X hematoxylin-eosin). 


thracene were used, made in accordance 
with the oral instructions. Therefore, the 
pronounced general toxic effects in the 
author’s animals could not be due to the 
difference in preparation, concentration, 
and sterilization of the materials. The 
volume used in the published technic was 
twice that employed in the previous ex- 
periments herein described. The injection 
of this amount in this experiment caused 
proportionately greater lesions, deposits 
of hydrocarbon, sero-sanguinous fluid, and 


unheated sterile sesame oil. The entire 
amount had been converted into a milky 
emulsion the consistency of gruel, one 
probable stage in the changes undergone 
by this oil in the peritoneal cavity. 

The failure of very much of the dibenzan- 
thracene solution to be absorbed in every 
experiment was not altogether unexpected 
because an injection given a rat two 
months before produced yellow-orange 
colored formations under the diaphragm, 
between the liver lobes, around the spleen, 


TABLE XIV.—AUTOPSY FINDINGS 





Treatment 


Thymus 


Lungs 


Liver 


| 
| 


Peritoneum 


Spleen 


Kidneys 








Sesame oil (2 X 5 c.c.) 


Normal 


Normal 


Swollen (all) 

Plaque of organ- 
ized oil be- 
tween dome 
and diaphragm 


4 + organization of oil 
(all) 

Inflammation (2) 

Acetone odor (1) 

Extravasation of blood 
(1) 


Normal 





0.5 per cent 1:2:5:6 di- 
benzanthracene (2 
5 ¢.¢.) 


"Atrophy 
(all) 


Normal 


Swollen (2) 

Large plaques of 
organized ma- 
terial (all) 


Sero-sanguinous oily 
fluid (all) 

Inflammation (1) 

Nodules of organized 


material (all) 


All or part coated 
with 1:2°5:6 di- 
benzanthracene 





1.0 per cent 1:2:5:6 di- 
benzanthracene (2 X 
5 ¢.¢.) 








Sero-sanguinous 
fluid in pleura 


(1) 





Swollen (all) 

Large plaques of 
organized ma- 
terial (all) 





Sero-sanguinous, 
fluid (all) 

Inflammation (all) 

Nodules (all) 


oily 





All or part coated 
with 1:2:5:6 di- 
benzanthracene 





Normal 


Normal 


Deposits 


(2) 











with nodules throughout the omentum. 
Extraction with ether yielded a solution 
which gave the characteristic fluorescence 
under ultra-violet light. 








































































Fig. 8. Liver changes from intracardiac col- 
loidal retene (450 X hematoxylin-eosin). 














Intraperitoneal administration of 1:2:5:6 
dibenzanthracene in sesame oil. Series 
of Aug. 4, 1937. (Table XIV, p. 691.) 

Experiment 8.—The effect of different 
volumes and concentrations of acacia 
solutions on the growth of B, No. 2, from 
various volumes of inoculum. Series of 
May 24, 1937. Nine animals. 
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Total Wt. Tumor | 

















692 RADIOLOGY 


from suspensions of 0.01 c.c., 0.001 cc., 
0.0001 ¢.c., and 0.00001 ¢.c. Nine rats 
were inoculated with tumor B, No. 2, 
suspension in the same manner as in Ex- 
periment 5. The following day eight were 
injected intraperitoneally with the solu- 
tions of acacia as above described, and one 
was left as control. The result indicated 
in Table XV shows that acacia solu- 
tions so given had no stimulating effect 
on the size of the tumors resulting from 
the various volumes of inoculum. 


DISCUSSION 


Since the presence of illness tends to 
inhibit the growth of tumors, the -observa- 
tion that certain carcinogenic compounds 
do the same thing without making the 
animal sick would be of great significance. 
But when the experiment was repeated by 
the author, considerable injury was noted 
not only in rats which received the hydro- 
carbons but in the sesame oil controls as 
well. However, it is still important to 
note that, as a rule, acacia and household 
sesame oil did not tend to inhibit tumor 
growth, while the addition of the hydro- 
carbons retene and 1:2:5:6 dibenzanthra- 
cene to these compounds did. 

Twort and Lyth (7) noted that when 
0.5 c.c. of various mineral oils were in- 
jected intraperitoneally into 20-gram mice, 
a portion was recoverable in one week and 
that the introduction was followed by 











TABLE XV 
Concentration of | | ANS, “ | 
Acacia | 6 Per Cent | 12 Per Cent | 25 Per Cent | 50 Per Cent 
Volume of Acacia | en 2 | 
Injected Pee... 1: Ger. 1 cex, Bee. | 2ee | See. 2 cc. b'tc: 


Tissue per Rat | 17.4 gm. | 21.2 gm. | 22.7 gm. | 31.1 gm. | 28.1 gm. | 28.9 gm. | 44.4 gm. | 34.9 gm. 








Untreated Control: Total wt. of tumor tissue 32.4 gm. 














It had been noted casually that animals 
which had been treated with acacia solu- 
tion seemed to be a little heavier in weight. 
Therefore, it was decided to try the effect 
of acacia solutions without hydrocarbons 
in amounts of 2 and 5 c.c., and in concen- 
trations of 6 per cent, 12 per cent, 25 per 
cent, and 50 per cent on tumors grown 















































invasion of leukocytes, possible trapping 
of the oil and subsequent endothelial 
proliferation (peritonitis). They also 
found that painting mice with these oils 
caused fatty infiltration and hyaline de- 
generation of the liver. 

Twort and Twort (8) found that paint- 
ing mice with synthetic tar produced “a 
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certain amount of debilitating action’ 
which was indicated in the higher correla- 
tion values for the various organs of the 
control groups except in the case of the 
brain and spleen. 

Beltrami (9) noted that painting mice 
with 1, 2 benzpyrene, benzol, or anthracene 
caused changes in the liver and spleen of 
these animals suggestive of a general toxic 
reaction, since the splenic pulp and the 
blood vessel walls of the spleen and other 
organs were the site of amyloid degenera- 
tion, while the liver was the seat of foci of 
immature blood corpuscles in the portal 
spaces and capillaries of the lobules. 

Pybus and Miller (10) report that 
intraperitoneal injections of solutions of 
1:2:5:6 dibenzanthracene in mice caused 
a high mortality, with findings of peritoneal 
adhesions and degenerations of the liver 
and kidneys. 


SUMMARY 


A number of white rats of pure breed, 
bearing sarcomas (about 2.0 cm. or more 
in diameter), were given intraperitoneal 
injections of 1:2:5:6 dibenzanthracene or 
retene dissolved in sesame oil or in the 
form of a colloidal suspension in 6 per cent 
acacia. In one instance the colloidal 
suspension was administered in doses by 
the intracardiac route. Among other 
things, lard oil, sesame oil, and varying 
concentrations of acacia were also injected 
and their effects upon the animal and the 
tumor was noted. The following results 
were observed : 


1. The hydrocarbon 1:2:5:6 dibenzan- 
thracene definitely inhibited this 
tumor (B, No. 2) in every instance. 

2. Retene also inhibited it, but to a lesser 
degree. Whether or not retene is 
carcinogenic is not known, but a 
series of rats are being injected to 
determine this feature. 

3. Acacia did not inhibit. 

4. All animals treated intraperitoneally 

showed considerable damage to the 

viscera: slight, with colloidal sus- 
pensions; marked, with sesame oil 
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solutions. Lard oil was prone to 
excite marked cellular proliferation 
and organization in the peritoneal 
cavity. 

5. The liver was always injured, even 
with minute doses of retene and di- 
benzanthracene given intracardiac- 
ally. 

6. When distilled sesame oil caused 
definite peritoneal irritation, it inhibi- 
ted tumor growth, but there was no 
instance of inhibition with the house- 
hold brand. 


It is, therefore, suggested that the 
inhibition of the sareoma.B, No. 2, may 
have been due, in part, at least, to con- 
stitutional damage and that the effect 
of 1:2:5:6 dibenzanthracene is not spe- 
cifically directed against the neoplasms. 


The author wishes to extend his thanks 
to Dr. Newton Evans, Pathologic Depart- 
ment, Los Angeles General Hospital, and 
to Dr. Roy Hammock for their assistance 
in diagnosing the microscopic sections; 
to Dr. William H. Woglom for reading the 
manuscript, and to his technical assistants, 
Patricia H. O’Hara, M.S., Anna Wiener, 
B.S., and Margaret A. Neely, R.N., for 
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BLOOD VESSEL MARKINGS IN THE DORSAL VERTEBRAE 
SIMULATING FRACTURE? 


PRELIMINARY REPORT 


By KENNETH S. DAVIS, M.S., M.D., Los Angeles 


From the X-ray Department, St. Vincent’s Hospital, and the School of Medicine, University of 
Southern California 


anomaly of the dorsal vertebre which has 
been at least once interpreted as fracture 


concerned in regard to unnecessary de- 
and as such was the basis of litigation. 


tail than with the broader principles of 


, these days with court litigation more 





Lateral roentgenogram of the dorsal spine in a man who had sustained 
The ninth and tenth vertebre show transverse linear 
marks bisecting the vertebre into two symmetrical halves. The upper half of the 
body of the tenth dorsal lies fully 3 mm. anterior to the lower half. This case brings 
up the interesting speculation of a divided vertebra, due either to failure of fusion 
of the primitive somites or to a persistence of the inter-segmental septum, with a 
possible displacement of the upper half of the body of the tenth dorsal as a result of 
the trauma. The twelfth dorsal, which was not included in this roentgenogram, 


showed a compression fracture. 


Fig. 1. 
injury in a railroad accident. 


Our attention was first drawn to this 


‘ Presented before the Fifth International Congress anomaly when we were called into court to 
of Radiology in Chicago, Sept. 13-17, 1937. interpret roentgenograms made of the 


Justice, it would seem wise to record an 
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Fig. 2. Lateral roentgenogram of the dorsal 
vertebre in a colored male, 42 years of age, com- 
plaining of pain in neck and shoulders. No his- 
tory of injury. On physical examination patient 
complains of tenderness on pressure over the 
spinous processes of the cervical and upper dorsal 
vertebre. No tenderness could be elicited over 
the lower dorsal spine. This film illustrates the 
typical transverse linear marks in the dorsal verte- 
brz due to blood vessel channels in the vertebral 
body. 


dorsal spine. These films showed definite 
transverse linear marks through the cen- 
ters of the bodies of the ninth and tenth 
dorsal vertebrze, best seen in the lateral 
view but also demonstrable in the antero- 
posterior view. These lines apparently 
divided the body into two symmetrical 
halves, and in one of the roentgenograms 
the upper half of the body of the tenth dor- 
sal apparently lay about 3 mm. anterior 


to the lower half (Fig. 1). There was alsoa 
fracture through the anterior superior mar- 
gin of the twelfth dorsal with a moderate 
compression of the anterior margin of the 
body as a result. 

A careful review of the lateral roentgeno- 
grams of the dorsal vertebrz in our files 
showed 43 cases in which this anomaly ex- 
isted. Since then, in viewing lateral films 
in this region, this transverse linear mark 
has been observed in about 10 per cent of 
all cases (Fig. 2). It was seen in approxi- 
mately the same percentage of non-trau- 
matic cases as in those that had sustained 
trauma. These lines were found in persons 
from 20 to 76 years of age, the average age 
being about 42. 

Being unable to obtain any postmortem 
material in our clinical cases, we secured 
the dorsal vertebre from cadavers in the 
Department of Anatomy of the Medical 
School of the University of Southern Cali- 
fornia. Lateral roentgenograms of the re- 
moved spines showed an astonishingly high 
percentage of transverse linear marks in the 


dorsal vertebre (approximately 22 per 
cent). The vertebrze showing these marks 
were then carefully dissected out and the 
blood vessels were injected with a mixture 


of barium and water. After injecting the 
blood vessels and taking anteroposterior, 
lateral, and longitudinal roentgenograms, 
the vertebre were then sectioned, some 
transversely, some anteroposteriorly, and 
some longitudinally. These experiments 
revealed that the transverse linear marks 
were due to blood vessel channels in prac- 
tically all instances (Figs. 3, 4, 5, and 6). 
The injected channels were always found 
to enter the vertebral body in approxi- 
mately the center of the posterior vertebral 
body wall, extending anteriorly into the 
body for varying distances. In no instance 
were we able to trace the channel through 
the anterior surface of the vertebral body, 
although in some of the vertebra the chan- 
nel extended completely across the body 
(Fig. 4). 

We were never able to demonstrate blood 
vessels or blood vessel channels entering 
the body directly on the anterior surface 
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except for an occasional small anomalous main blood supply was received through 
vessel. branches from the anterior spinal artery 
Wagoner and Pendergrass (1), in their which penetrates the body in the center of 


Fig. 3. Fig. 4. 

Fig. 3. Lateral and longitudinal roentgenograms of a dorsal vertebra before and after injection with 
barium and water. Note in the lateral view the notching of the posterior surface of the vertebral body at 
the point of emergence of the basi-vertebral veins. 

Fig. 4. In the lateral roentgenogram of this vertebra the transverse linear mark extended to the anterior 
surface of the body. A careful search failed to show any continuance of the channel to the exterior of the 
body on this surface. 


Ate eA MORITA SC pee 


Fig. 5. Fig. 6. 
Fig. 5. This illustrates the venous sinusoidal system as described by Wagoner and Pendergrass. The 


sinusoids are visible in the lateral film before injection. 
Fig. 6. Longitudinal sections through the vertebral bodies after injection. In one vertebra the blood 


vessel channel can be seen ending just beneath the anterior surface. 


original research on the intrinsic circula- the posterior vertebral body wall just above 
tion of the vertebral body, found that the the exit of the basi-vertebral veins. These 
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arteries could be followed into the central 


substance of the vertebral body before 
dividing. They found that the vertebral 
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Fig. 7-A. 
Fig. 7. 


Fig. 7-B. 
Lateral spine of a fetus, infant, 
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impossible to demonstrate this sinusoidal 
system on the roentgenograms of a norma] 
adult spine. 


Fig. 7-C. 
and child, respectively. 


Fig. 7-A. Section through a fetal spine showing the three zones of osseous tissue 


as described by Hanson. 
tudinal measurements in the dorsal spine. 
Fig. 7-B 


The middle zone can be seen diminishing in its longi- 


A lateral roentgenogram of the spine in an infant, age six months. In 
the dorsal region the middle transverse zone of osseous tissue is prominent. 


This 


zone could be seen not only in the lateral but in the anteroposterior view as well. 
Fig. 7-C. Lateral film in a three-year-old child showing the translucent ‘‘split’”’ 


in the anterior part of the bodies of the dorsal vertebre. 


Kohler states that this 


line is due to nutrient foramina, but in my opinion it is a residual mark of the middle 
transverse zone of osseous tissue, as described by Hanson. 


bodies drained by four main venous trunks. 
Two leave the body—one on either side— 
antero-laterally just above the mid-line. 
Two emerge from the center of the posterior 
vertebral body wall and are commonly 
called the basi-vertebral veins. Within the 
body these four veins meet to form a large 
central reservoir or sinusoidal venous sys- 
tem. Wagoner and Pendergrass found it 


Kohler (2), Hahn (8), and other German 
authorities (3, 5), have described a clear 
band-like translucent split extending from 
the middle of the anterior surface of the 
vertebral body into the body for varying 
distances. This finding was noted only in 
lateral roentgenograms of the spine in 
children and young adults. They attribu- 
ted these lines to large nutrient foramina 
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and stated that the rarity of their appear- 
ance was due to the exceptionally rich 
blood supply of the vertebral bodies, which 
continues for only a short time in childhood 
and adolescence. Kohler states that these 
foramina are so large that one can pass an 
ordinary probe a good distance into the 
bone. 

However, in our experimental work dur- 
ing which several hundred vertebral bodies 
were dissected we were never able to dem- 
onstrate any of theseforamina. In fact, we 
were never able to find any blood vessels or 
blood vessel channels entering the body di- 
rectly on the anterior surface except for an 
occasional small anomalous vessel. 

Hanson (4), who first described the three 
zones of ossification in the spines of infants 
and young children, undoubtedly has given 
us a possible explanation for this ‘‘translu- 
cent split’? on the anterior surface of the 
vertebral body during early life. The mid- 
dle zone which is of lessened density in the 
roentgenogram consists of fully formed 
cancellous bone and contains fairly large 
blood vessel channels. This zone is rou- 
tinely demonstrable in lateral roentgeno- 
grams of the spines of infants (Fig. 7). 
Above and below this central zone are two 
layers of ossifying cartilage which form 
bone much more dense than the 
“middle zone.’’ A _ persistence of the 
shadow of the middle zone might well ac- 
count for the ‘‘translucent split’’ seen in the 
anterior portion of the bodies of the verte- 
bre in children as first described by 
Kohler and Hahn (Fig. 8). No one has as 
yet observed the persistence of this notch 
or ‘‘split’” in adult life. There is certainly 
no association of this anterior ‘‘split’’ with 
the translucent line seen in lateral roent- 
genograms of adult spines which are defi- 
nitely blood vessel markings. These mark- 
ings uniformly begin on the posterior mar- 
gin of the body of the vertebra, extending 
forward into the body for varying dis- 
tances (Figs. 3, 4, 5, and 6). 


SUMMARY 


1. In the great majority of cases trans- 


Fig. 8. Lateral roentgenogram of the dorsal vertee 
bre in a boy, seven years of age, showing the an- 
terior translucent ‘‘split’’ as described by Kohler 
and Hahn. This line is absolutely different in 
both location and appearance from the trans- 
verse linear marks seen in lateral films of the 
dorsal spine in adults, the latter being due to 
blood vessel channels. Compare with Figures 
3, 4, 5, and 6. 


verse translucent linear marks in the dor- 
sal vertebre seen in profile views of adults 
are due to blood vessel channels. 

2. The blood vessels enter the vertebral 
body posteriorly and antero-laterally in the 
mid-line, but they do not enter from the an- 
terior surface. 

3. The notching or “split” in the an- 
terior margins of the dorsal vertebral 
bodies in children is in all probability de- 
velopmental, as has been described by 
Hanson. 

4. The translucent line seen in lateral 
roentgenograms of adult spines is not asso- 
ciated with the notching and translucent 
“split” seen in the anterior margin of the 
vertebre of infants and young children. 
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knowledge of anatomy and physiology 

of a structure constitutes the basis for 
a diagnosis. It is for this reason that 
much space will be allotted to a discussion 
of the roentgen anatomy and physiology 
of the soft structures of the neck. 

A review of the literature of the roent- 
genologic study of the neck reveals three 
periods of activity. The first, beginning 
with the discovery of the x-ray to the 
year 1914, was characterized by consider- 
able interest in the roentgen study of the 
soft structures. From 1914 to 1927, the 
literature was barren in reference to this 
subject. From 1927 on, numerous valu- 
able scientific contributions have been 
made. 

During the first period a great deal of 
importance was attached to the diagnosis 
of foreign bodies lodged in the food and 
air passages. This is exemplified by the 
following statement by Carl Beck (1), 
in 1904, in one of the earliest text-books 
on the roentgen ray: ‘If the roentgen rays 
had done nothing else but locate foreign 
bodies in the throat, they would represent 
one of the greatest blessings to suffering 
humanity.”” In the same text-book the 
author discusses the diagnosis of aneurysms 
of the carotid and subclavian arteries, 
tumors of the larynx, goiter, and concre- 
tions in the submaxillary glands. Sinclair 
Tousey (2), another American author of an 
early roentgen-ray text-book, in 1910 dis- 
cussed the roentgen anatomy of the larynx 
and various diseases of the neck diagnosed 
by the x-rays. Among the important 
contributions to the advancement of our 
knowledge of the roentgenology of the 
neck of this period are those of Frankel 


[: is a generally accepted truth that a 
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(3), Scheier (4), Thost (5), and Iglauer (6). 
A great deal of credit is due these men for 
developing x-ray technic, the description 
of the roentgen anatomy and physiology 
of the soft parts, and the diagnosis of ab- 
normal changes affecting the latter. All 
this was accomplished in spite of the limita- 
tions of the apparatus of that time. In 
the second period nothing was added to 
our knowledge. There was but one con- 
tribution and that by Pfahler (7), who 
described a new roentgenographic technic 
for the study of the thyroid gland. 

The third period is rich in many original 
scientific contributions. Mosher (8) dis- 
cussed the movement of the tongue, epi- 
glottis, and hyoid bone during swallowing. 
One year later (1928) Brown and Reineke 
(9) published a paper dealing with the 
roentgen anatomy of the soft structures of 
the neck and the diagnosis of various af- 
fections. This paper was characterized 
by Pancoast as “‘a preface to the roent- 
genologic study of the neck.’’ This was 
later (1930) supplemented by another 
paper (10) which dealt with the superior 
and posterior mediastina and some af- 
fections of the neck. In the same year 
(1928) Hickey (11) contributed an in- 
valuable paper on the normal anatomy of 
the larynx in which he emphasized the 
importance of placin ~ the film close to the 
neck in order to obtain better detail. In 
1930 Hay’s (12) excellent monograph ap- 
peared, which, by the way, has been a 
constant companion in our studies. In 
the same year Barclay (13) contributed 
a paper on the normal mechanism of swal- 
lowing and later discussed the same sub- 
ject in his monograph (14) on the diges- 
tive tract (1933). In 1930 Pancoast (15) 
published a highly scientific paper dealing 
with the roentgenology of the upper re- 
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spiratory tract, with special reference to 
the larynx and adjacent structures. To- 
gether with Pendergrass (16) he presented 
a paper concerning the roentgenologic 
diagnosis of diseases of the upper respira- 
tory tract in children. In 1933 Pancoast 
(17) presented an excellent contribution 
dealing with the roentgenology of the 
pharynx and cervical esophagus. Jackson 
(18 and 19) contributed (1930 and 1936) 
valuable papers on the soft structures of 
the neck. Pack and Craver (20) dis- 
cussed at length the diagnosis and treat- 
ment of tumors of the larynx and thyroid 
(1931). An evaluation of roentgenology 
in otolaryngology was presented by Golden 
(21) in 1933. The following year Jons- 
son (22) described a new method for roent- 
gen examination of the hypopharynx and 
upper air passages, which consisted in mak- 
ing use of the Valsalva experiment. This 
has proven to be valuable in our work. 
In the same year Hirsch and Baum (23) 
contributed an elaborate study on the 
roentgen diagnosis and treatment of laryn- 
geal tumors. The following year (1935) 


Chamberlain and Young (24) published a 
paper on the ossification of the normal 


laryngeal cartilages. Recently (1936) 
there has appeared a valuable paper by 
Taylor (25) in which he discusses ossifica- 
tion of the laryngeal cartilages under nor- 
mal and abnormal conditions. 

Among the many who contributed 
papers on the diagnosis of foreign bodies 
in the throat, those of Iglauer and Ranso- 
hoff (26) in 1924, Tucker (27) in 1925, and 
Manges (28 and 29) from 1927 to 1929 are 
outstanding, for the principles of diag- 
nosis that they developed can be applied 
in many diverse situations. 

In this paper it is planned to incorporate 
the knowledge gained from the study of the 
above contributions with our own ob- 
servation of many years of the roentgen 
anatomy and physiology of the neck under 
normal and abnormal conditions. 


X-RAY TECHNIC 


Great improvements have taken place 
in the character of the roentgenograms of 
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the neck resulting from several factors, 
namely, increased milliamperage and kilo- 
voltage, greater distances and shorter ex- 
posures, so that it is now possible to ob- 
tain sharply defined roentgenograms, 
During the past few years, with few ex- 
ceptions, we have used the same technic 
for the neck as for the thorax: 70-80 kv., 
60 ma.; 6 feet distance; time, about one- 
half to one second, in the sitting position, 
This technic is modified in the case of in- 
fants and children whose co-operation is 
generally hard to obtain. Under these con- 
ditions, we use the horizontal position which 
is more adapted for the proper immobiliza- 
tion of the neck and a shorter distance. 
In general, relatively good diagnostic 
roentgenograms are obtained. For pa- 
tients who are too ill to sit up the recum- 
bent position is also necessarily used. 

For the lateral view of the neck we make 
use of Grandy’s (30) technic for the cer- 
vical spine, which consists in having either 
shoulder resting against the vertical cas- 
sette changer. The head and neck are 
held parallel to the cassette and are stead- 
ied by an assistant. The patient is in- 
structed to hold the breath and not to 
swallow during the exposure. When the 
movements of the pharynx, larynx, trachea, 
tongue, hyoid bone, and soft palate are 
desired to be demonstrated, the patient 
is instructed to go through the motions of 
the act of swallowing, phonation, or res- 
piration, and remain in that state during 
the x-ray exposure. For the anteropos- 
terior view the same factors are used with 
the exception that the dorsal surface of 
the neck rests against the cassette. At 
times we find it preferable to use the hori- 
zontal position for the anteroposterior 
view, together with the Potter-Bucky 
diaphragm. 

The roentgenograms of the neck ob- 
tained with the above technic have been 
highly satisfactory. The soft structures 
are sharply outlined, and any abnormal 
change is readily recognized. So far, no 
attempt has been made to differentiate 
those structures which lie laterally and 
posteriorly to the cervical spine—muscles, 
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blood vessels, nerves, glands, and fascia. 
The recently introduced pxeumofascia- 
gram of Gratz (31) may prove of service, 
put, so far, we have not made use of this 
method. We do have several cases of 
spontaneous pneumofasciagrams as a re- 
sult of accidents which have proven in- 
structive in differentiating some of the 
soft structures. 


THE ROENTGEN ANATOMY AND PHYSIOLOGY 
OF THE NECK 


In general, the neck has the shape of an 
oblique cylinder linking together the head 
above and the thorax below. The upper 
and lower boundaries of the neck are on a 
lower level anteriorly than posteriorly, so 
that there is a considerable superimposi- 
tion of the structures in the anteroposterior 
view, the upper region of the neck being 
overlapped by the facial structures, the 
lower by the thoracic. The length and 
thickness of the neck depend upon the age 
of the individual and his habitus. In- 
dividuals of the asthenic type have long 
and narrow necks; of the sthenic type, 
short and broad. In infants the neck is 
usually short, and, relatively speaking, 
broad. The internal structures of the 
neck generally conform in length and 
breadth to that of the external. 

The structures of the neck which can be 
identified by the x-ray are as follows: (1) 
cervical spine; (2) muscles, subcutaneous 
tissue, and skin; (3) prevertebral fascia; 
(4) posterior pharyngeal wall; (5) naso-, 
oro-, and laryngo-pharynx; (6) soft palate 
and uvula; (7) passage between mouth and 
pharynx; (8) base of tongue and lingual 
tonsil; (9) mandible and hyoid bone; 
(10) epiglottic vallecula and epiglottis; 
(11) aryepiglottic folds and arytenoid 
cartilages; (12) laryngeal vestibule; (13) 
ventricular folds; (14) vocal cords; (15) 
thyroid cartilage; (16) cricoid cartilage; 
(17) trachea; (18) pyriform sinuses; (19) 
esophagus; (20) tonsils; (21) glands, 
chiefly the thyroid. 

In the anteroposterior position (Fig.1) 
the cervical spine occupies about the 
middle third of the roentgenogram. On 
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each side of the spine there is a column 
of undifferentiated soft tissue consisting of 
muscles, blood vessels, nerves, and glands. 
In a pneumofasciagram of the neck (Figs. 
2 and 3) some of the muscle layers can be 
differentiated by the intervening air in 
the fascial planes. Superimposed upon 
the spine are a number of important struc- 
tures which, however, cannot be recognized. 
The trachea, because it is air-containing, 
is readily differentiated. It is located in 
the median plane in front of the spine, 
commencing at the level of the body of the 
fifth cervical vertebra when at rest, and 
extending downward into the thoracic 
cavity. Above, the walls of the trachea 
gradually converge resembling a cone, the 
apex of which corresponds to the region of 
the true vocal cords. On each side of the 
tracheal cone the ale of the thvroid carti- 
lage are often recognized when they are 
ossified. They lie at the periphery of the 
cervical vertebre, gradually diverging in 
their upward course. The end of the tra- 
cheal cone is located in the center of the so- 
called thyroid cartilage box. The pharynx 
and esophagus cannot be recognized on a 
plain anteroposterior view unless barium or 
other opaque medium is swallowed (Fig. 
4). The lumen of the pharynx appears 
to be rather broad from side to side, but 
below the fifth cervical vertebra it abruptly 
narrows in its downward passage. This 
narrowing corresponds to the lumen of the 
cervical portion of the esophagus. 

In the lateral position of the neck (Fig. 
5) the cervical spine again occupies ap- 
proximately the middle third. Behind 
the spine there is a layer of soft tissue which 
can be differentiated into three zones on 
account of slight variation in their den- 
sity, corresponding to the skin, subcuta- 
neous fatty tissue, and muscles. 

In front of the spine there are several 
important structures: the pharynx, larynx, 
trachea, esophagus, hyoid bone, base 
of the tongue, soft palate, and tonsils. 
These are readily differentiated because 
some of them are air-containing, while the 
others are dense enough to make them 
stand out in contrast to the former. 
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Fig. 1 (upper left). Dorsal view. The trachea is distinctly outlined. The upper end is shaped like a 
cone, the apex of which corresponds to the true vocal cords. At the periphery of the spine there is noted the 
ossified ale of the thyroid cartilage. 

Fig. 2 (upper right). Lateral view. Spontaneous pneumofasciagram as a result of traumatism. Note 
the free air between the posterior wall of the pharynx and prevertebral fascia. 

Fig. 3 (lower left). Anterior view. The same case. Note the free air along the fascial planes. 

Fig. 4 (lower right). Anterior view. Barium-filled pharynx and esophagus. The pharynx is broad, the 
esophagus is narrow. 


The pharynx extends from the base of sixth cervical vertebra, where it is con- 
the cranium to the level of the body of the tinuous with the esophagus. It is widest 
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above at the base of the cranium and grad- 
ually narrows to the level of the larynx, 
known as the pyriform sinuses, and then 
rapidly narrows to its termination. Pos- 
teriorly, the wall of the pharynx is complete 
and lies anterior to the upper six cervical 
vertebra, being separated from the latter 
by the prevertebral fascia and muscles. 
The thickness of these structures varies, 
being wider above than below, and wider 
in infants and young children than in 
adults. Anteriorly the pharynx communi- 
cates with the nasal cavities, mouth, and 
larynx. Between the naso- and oro-phar- 
ynx project the soft palate and uvula, 
which under ordinary conditions rest upon 
the dorsum of the tongue. During phona- 
tion or deglutition they become elevated, 
assuming the shape of a hammer-toe, thus 
separating the naso-pharynx above from 
the oro-pharynx below and preventing 
food from entering the upper cavity. The 
oro-pharynx lies posteriorly to the mouth 
and tongue, the latter of which forms its 
anterior wall. The laryngeal portion of 
the pharynx communicates with the larynx, 
and its anterior boundary is formed by the 
epiglottis and the posterior surfaces of the 
arytenoid and cricoid cartilages. The naso- 
pharynx remains patent at all times and 
changes its size but little. The trans- 
parency of this cavity is, however, less 
marked than in the other sections on ac- 
count of the overlapping of the rami of 
the mandible and parotid glands. Oc- 
casionally one may see the styloid proc- 
esses and the stylo-hyoid ligaments which, 
when calcified, cross the cavity diagon- 
ally (Fig. 6). The oro- and laryngo-phar- 
ynx have considerable latitude in their 
capacity to expand, thus altering more or 
less in their shape and size. Under or- 
dinary respiration there is little change, 
but during forced expiration or inspiration 
the cavity diminishes or increases, re- 
spectively. During swallowing the pharyn- 
geal cavity is almost entirely obliterated 
(Fig. 7). This is brought about by the 
contraction of the pharyngeal muscles, 
the backward displacement of the tongue, 
and elevation of the larynx During the 
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phonation of certain vowels, such as “A” 
(Fig. 8), the cavity somewhat diminishes, 
while in the pronunciation of ‘‘E”’ (Fig. 9) 
the cavity increases. During the Val- 
salva experiment, which consists of forced 
expiration after a deep inspiration with 
the nose and mouth closed, the cavity 
enlarges considerably. In addition, air 
may be noted in the esophagus extending 
to the level of the crico-pharyngeus muscle 
(Fig. 10). 

The cervical portion of the esophagus 
begins at the level of the cricoid cartilage 
and extends downward in front of the 
cervical vertebre. The lumen of the 
esophagus is only a potential one and is 
visualized during the passage of an opaque 
material. Otherwise its position is recog- 
nized by a column of non-differentiated 
soft tissue about one centimeter in width 
between the spine and trachea. Ordinarily 
its thickness does not exceed two-thirds 
of the anteroposterior diameter of the body 
of the sixth cervical vertebra. 

The visualization of the pharynx and 
upper end of the esophagus by an opaque 
medium on a roentgenogram is rather 
difficult because of the rapid passage of the 
food. We have succeeded in some cases 
of pharyngitis in which the passage of food 
was delayed (Figs. 11 and 12). Fluoro- 
scopically the process of deglutition is 
readily observed. When the bolus of food 
is swallowed the soft palate is elevated up 
to a horizontal position and, so-to-speak, 
closes the naso-pharyngeal opening. The 
food is seen to travel along the curvature 
of the dorsum of the tongue until it reaches 
the vallecula, the depression between the 
dorsum of the tongue and the epiglottis. 
At once the larynx and hyoid bone as- 
cend and the epiglottis turns backward and 
downward so that the bolus is directed to 
the posterior and lower portion of the 
pharynx into the pyriform sinuses and 
thence into the esophagus. 


THE TONSILS 


Between the angle of the mandible and 
the cervical spine there is occasionally 
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Fig. 5 (upper left). Lateral view. The pharynx is outlined in its entire course. The laryngeal cartilages 
are uniformly ossified (male). 

Fig. 6 (upper right). Lateral view. The stylohyoid ligament is ossified and is shown between the hyoid 
bone and styloid process. 

Fig. 7 (lower left). Lateral view. 
Note the elevation of the hyoid bone and larynx. 

Fig. 8 (lower right). Lateral view. The pharyngeal cavity is greatly diminished in size during phonation 
of the vowel ‘“‘A.’’ Note the backward displacement of the tongue. 


The pharyngeal cavity is obliterated during the act of swallowing. 


noted an oval-shaped shadow in the phar- THE LARYNX 
ynx which is due to the tonsils (Fig. 13). The larynx (Fig. 14) occupies the upper 
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Fig. 9 (upper left). Lateral view. The pharyngeal cavity is greatly increased during the phonation of 
the vowel ‘‘E.”” Note the forward displacement of the tongue and epiglottis, also the opening of the ventricle. 

Fig. 10 (upper right). Lateral view. Valsalva experiment. The pharynx is dilated. Note the air in 
the upper end of the esophagus. 

Fig. 11 (lower left). Lateral view. The pharynx is filled with barium. Note the barium in the vallecula 
and pyriform sinuses. 

Fig. 12 (lower right). Anterior view. Note the barium-filled vallecula which is separated by the glosso- 
epiglottic fold into two pouches. The pyriform sinuses are filled with barium. 


and anterior part of the neck, below the the trachea below. Its position is not 
hyoid bone and tongue and continuous with fixed, being freely movable during the act 
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of swallowing. The larynx is divided into 
three portions, upper, middie, and lower. 
The upper, known as the vestibule, ex- 
tends from the superior opening of the 
larynx to the ventricular folds, its width 
diminishing from above downward. An- 
teriorly it is bounded by the posterior sur- 
face of the epiglottic and thyro-epiglottic 
ligaments. Each lateral wall of the vesti- 
bule is formed by the aryepiglottic fold. 
The posterior wall of the vestibule is nar- 
row and corresponds to the interval be- 
tween the upper part of the arytenoid 
cartilages. The epiglottis projects up- 
ward to the root of the tongue. Its move- 
ments during phonation and deglutition 
determine the size of the vallecula. The 
middle subdivision of the laryngeal cavity 
is very small and is bounded above by the 
ventricular folds and below by the vocal 
cords. These folds are frequently vis- 
ualized, more often in the female than in 
the male and before complete ossification 
of the cartilages has occurred. Anteriorly 
and posteriorly the folds join, forming 
commissures, and extend from the thy- 


roid cartilages in front to the arytenoid 
cartilages behind, being attached laterally 


to the laryngeal walls. The size of the 
ventricle between the folds varies, de- 
pending upon phonation—the enunciation 
of ““E”’ widens it considerably. The rima 
glottidis cannot be recognized on the roent- 
genograms. The lower subdivision of the 
laryngeal cavity extends from below the 
true vocal cords to the trachea. 

The thyroid cartilage is the largest one 
of the larynx. It consists of two broad 
plates, termed ale, which meet anteriorly 
at an angle and become fused along the 
median plane. Posteriorly the ale di- 
verge from each other, and terminate above 
and below by slender projections known as 
the cornua. The superior cornu is at- 
tached to the coruu of the hyoid bone by a 
ligament. Midway between the cornu 
of the thyroid cartilage and the cornu of 
the hyoid is the cartilage triticea which, 
when ossified, can readily be visualized. 
Its existence should be kept in mind as it 
may be confused with foreign bodies. 
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The cricoid has the shape of a signet 
ring, being narrow anteriorly and broad 
posteriorly. The superior border articu- 
lates posteriorly with the arytenoid carti- 
lages. The lateral surfaces of the cricoid 
articulate with the inferior cornua of the 
thyroid cartilage. At times a small hook- 
like projection is noted behind the pos- 
terior surface of the cricoid, which may be 
occasionally mistaken for a foreign body. 
At times it is possible to identify the cor- 
niculate and cuneiform cartilages when 
ossified. 


The trachea is a wide patent tube held 
in this shape by cartilaginous rings em- 
bedded in its walls. Being deficient in 
cartilage posteriorly the anterior portion 
is visualized only when the rings ossify. 
In the neck the trachea is in the median 
plane, anterior to the esophagus and in 
contact with the lobes of the thyroid 
gland laterally. The trachea is not rigid, 
its length and breadth vary, depending 
upon the force of inspiration. This can 
be demonstrated by the Valsalva ex- 
periment. 

Ossification of the laryngeal cartilages 
usually begins at the end of the second 
decade. The cricoid is the first to show 
signs of ossification, and is followed by 
gradual ossification of the thyroid. The 
degree of opacity of the larynx depends 
upon the ossification of its constituent 
parts. In general, no definite rule can be 
drawn as regards the exact time, form, 
and degree of ossification on account of a 
marked variation in different individuals, 
within normal limits. 

The thyroid gland can often be recog- 
nized by a slight bulge of the soft tissue 
in front of the trachea, but its exact outline 
cannot be made out. 


The hyoid bone is located under the 
mandible. It consists of a body and two 
cornua which in adults unite to form one 
bone. The cornua cross the pharynx 
anteroposteriorly and are parallel to the 
mandible. The hyoid bone is freely 
movable, especially during the process of 
deglutition. 
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DISEASES OF THE NECK 


The Cervical Spine-—We are not pri- 
marily interested in the spine, except inso- 
far as it may affect the soft structures of the 
neck. It should be studied both in the 
anteroposterior and lateral positions. 
Fractures, dislocations, and hypertrophic 
changes will often alter the normal con- 
tour of the pharynx and esophagus. New- 
growths of the spine, either primary or 
secondary, were also noted to affect the 
relationship of the adjacent structures. 
In a case of neurofibroma there was con- 
siderable distortion of both the hard and 
soft structures of the neck. Tuberculous 
lesions of the spine may produce consider- 
able distortion of the posterior wall of the 
pharynx because of the secondary forma- 
tion of a chronic retropharyngeal abscess 
(Fig. 15). 

The Pharynx.—The most important le- 
sions of the pharynx are tumors, benign 
and malignant, and acute retropharyngeal 
abscesses. Tumors in the retropharyn- 
geal region are recognized by more or less 
obliteration of the cavity by a shadow of 
soft consistence. Of course, the exact 
nature of the tumor cannot be determined. 

Retropharyngeal abscess of the acute 
type is readily recognized by the widened 
space between the spine and posterior 
pharyngeal wall (Fig. 16). Such an ab- 
scess may involve the entire space and at 
times extend into the posterior medias- 
tinum. The pharynx, larynx, and trachea 
are displaced forward—the degree depends 
upon the size of the abscess. The pres- 
ence of an air bubble in the retropharyn- 
geal space is pathognomonic of an abscess 
and is invariably due to a perforation by a 
foreign body. Swelling of the retropharyn- 
geal space is not always due to tumors or 
abscesses and may be the result of a cellu- 
litis. One of the largest swellings we have 
encountered was due to the latter. 

Tumors arising from the anterior bound- 
ary of the pharynx are usually of nasal or 
oral origin. Carcinoma of the base of the 
tongue produces a deformity of its pharyn- 
geal wall and often extends to the val- 


lecula. This can be demonstrated more 
satisfactorily by an opaque medium. The 
epiglottis is often found to be thickened and 
not freely movable. 

Acute or chronic pharyngitis shows, in 
general, swelling of the mucous membrane 
(Fig. 17). Dysphagia is quite marked and 
the passage of food is impeded, thus en- 
abling one to visualize the pharynx by 
means of an opaque medium. 

Esophagus (Cervical Portion).—Pharyn- 
geal diverticula are the most frequent af- 
fections met with in the region of the cer- 
vical portion of the esophagus. They 
usually arise at the junction between the 
pharynx and esophagus. In the lateral 
position of the neck it is often possible to 
recognize the lesion even without the in- 
gestion of an opaque medium if a fluid 
level accompanies the widening between 
the spine and the trachea (Fig. 18). 

Pharyngoceles occur infrequently. They 
are best demonstrated in the antero- 
posterior position during a Valsalva ex- 
periment (Fig. 19). 

Newgrowths of the cervical portion of 
the esophagus rarely occur. When present, 
they are demonstrated by the deformity 
produced in the lumen as shown by the 
opaque medium. Occasionally there is al- 
most complete obstruction and no barium 
can enter. In these cases one will often 
notice a widening of the space between the 
spine and trachea due to the tumor. 

The Larynx.—Acute or chronic laryn- 
gitis can be recognized by the increased 
thickness of the epiglottis, arytenoid carti- 
lages, and aryteno-epiglottic folds (Fig. 20). 

In advanced carcinoma of the larynx 
the outline of the various structures com- 
prising the larynx is poorly defined. Areas 
of increased transparency due to absorp- 
tion of the ossified cartilaginous tissue 
may be recognized. The vocal cords 
are seldom demonstrated (Fig. 21). 

Papillomas of the larynx can often be 
visualized on account of the sharpness of 
their outline on the transparent back- 
ground. A case of a benign papilloma on 
the vocal cord was demonstrated only 
after the opening of the ventricle follow- 
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Fig. 13 (upper left). Lateral view. The oval-shaped shadow behind the angle of the jaw is apparently 
due to an enlarged tonsil. In re-examination after surgical removal the shadow was no longer seen. 

Fig. 14 (upper right). Lateral view. The laryngeal cartilages are not uniformly ossified. This is fre- 
quently the case in females. 

Fig. 15 (lower left). Lateral view. Tuberculosis of the spine with a large retropharyngeal abscess. 

Fig. 16 (lower right). Lateral view. Large retropharyngeal abscess. Note the air bubble which is pathog- 
nomonic of a perforation. Also note foreign body adjacent to the air bubble. 


ing the enunciation of the vowel ‘“E”’ Extrinsic tumors are not difficult to 
(Figs. 22-A and 22-B). diagnose roentgenologically. In the lat- 
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Fig. 17 (upper left). Lateral view. Acute pharyngitis. Note the thickening of the posterior wall of the 
pharynx and epiglottis. 

Fig. 18 (upper right). Lateral view. Pharyngeal diverticulum. Note the widening between the trachea 
and spine, also fluid level with air above it. 

Fig. 19 (lower left). Anterior view. Pharyngoceles. Note the air bubbles at the periphery of the spine 
below the mandible. Their demonstration is accomplished by the Valsalva experiment. 

Fig. 20 (lower right). Lateral view. Chronic laryngitis. Note the thickening of the epiglottis. 


to eral position, the larynx and trachea are of barium the dislocation of the esopha- 
t- displaced forward. After the ingestion gus can be demonstrated. 
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Fig. 21 (upper left). Lateral view. Carcinoma of the larynx. Note the poorly outlined larynx. The 
ossified cartilages show marked absorption. 

Fig. 22-A (upper right). Lateral view. Papilloma of the larynx. The outline of the larynx is normal. 
The ventricle is closed. No abnormalities are demonstrable. 

Fig. 22-B (lower left). Lateral view. The same case after the enunciation of the vowel ‘‘E.’”’ Note the 
opening of the ventricle which shows a nodule on the true vocal cord. 

Fig. 23 (lower right). Lateral view. Laryngeal tuberculosis. Note the fragmentation of the ossified 
laryngeal cartilages. Valsalva experiment was used in the examination. 


Tuberculosis of the Larnyx.—The cases under our observation have been, as a 
of laryngeal tuberculosis that have come rule, late. We, therefore, cannot discuss 
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Fig. 24 (/eft). Lateral view. Laryngeal stenosis due to diphtheria. Note the excessive ossification of the 


laryngeal cartilages. Male, 25 years of age. 


Fig. 25 (right). 


tracheal rings, believed to be due to x-ray treatment for a goiter. 


present. 


the early roentgenologic changes. In one, 
the epiglottis and arytenoid cartilages 
were found quite edematous. The laryn- 
goscopic diagnosis was that of tubercu- 
losis. A case of advanced pulmonary tu- 
berculosis with laryngeal involvement 
showed swelling of the arytenoid region, 
with fragmentation of the ossified laryn- 
geal cartilages and more or less general 
distortion of outline (Fig. 23). 

Laryngeal Diphtheria—We have had 
no acute cases of laryngeal diphtheria in 
our series, but several chronic cases with 
stenosis. In one case we noticed a rather 
advanced ossification of the laryngeal 
cartilages for the age of the individual, 
who was only 25 years of age (Fig. 24). 
This confirms Taylor’s observation that 
chronic infection predisposes one to ex- 
cessive bone formation in the laryngeal 
cartilages. 

The Trachea.—We have had, so far, very 
little experience in the diagnosis of pri- 
mary lesions of the trachea, which are 


Lateral view. Note the marked excessive ossification of the laryngeal cartilages and 


A high degree of telangiectasis was also 


known to be rare, but since its outline is 
so well defined anything encroaching upon 
its lumen should offer no difficulty in 
demonstration. Secondary changes as a 
result of laryngeal affections, such as 
tracheal stenosis, have been encountered. 
Alterations in the position and caliber of 
the trachea have been observed quite fre- 
quently, as a result of tumors of the neck, 
especially those arising from the thyroid. 
Recently an interesting case came under 
our observation which showed changes in 
the tracheal rings with markedly increased 
ossification of both the laryngeal and 
tracheal cartilages. We are inclined to 
attribute these changes to x-ray treat- 
ment given for a goiter many years before. 
Externally the neck shows a high degree 
of telangiectasis (Fig. 25). 

Thyroid Gland.—The normal thyroid 
gland is not readily differentiated on the 
roentgenogram. When enlarged, it is rec- 
ognized as a mass of soft tissue projecting 
in front of the trachea. The latter is often 
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displaced laterally by the enlarged thy- 
roid and occasionally forward by retro- 
tracheal thyroid tumors. The presence 
of calcification in an enlarged thyroid is 
easily demonstrable. 

Lymph Glands.—Tuberculosis of the 


lymph glands offers no difficulty in the’ 


diagnosis provided the glands contain cal- 
cified concretions. When they do not, if en- 
larged, they may be recognized, but their 
exact nature cannot be determined. 

Emphysema of the Neck.—The presence 
of free air in the tissues of the neck is reac - 
ily demonstrated by the increased trans- 
parency along the fascial planes. Several 
such cases have come under our observa- 
tion (Figs. 2 and 3), all due to traumatism 
of one kind or another. 

Foreign Bodies.—The value of the x-ray 
in the diagnosis of foreign bodies in the 
throat is so well recognized and so much 
has been written on the subject that very 
little can be added. However, while 
opaque foreign bodies are readily recog- 
nized and require no special material for 


their recognition, non-opaque foreign bod- 
ies can be visualized only by having the 
patient swallow a fluid mixture of an 
opaque medium such as bismuth, barium, 
or one of the iodine preparations in oil. 
These adhere to the foreign body and out- 
line it. 


SUMMARY AND CONCLUSION 


An historical review of the roentgenologic 
literature dealing with the neck is given. 
The x-ray technic is described. The fac- 
tors found most applicable in this work 
are: 60 ma.; 70-80 kv.; 6 feet distance; 
time, 0.5 to 1 second, in the sitting posi- 
tion. The roentgenograms obtained with 
these factors show a high degree of fine 
detail of the soft structures. 

The roentgen anatomy and physiology 
are discussed at length, describing the 
position, shape, size, relation, and con- 
tour of the various structures, during in- 
activity as well as during respiration, 
phonation, and deglutition. Much use 
has been made of the Valsalva experiment, 
which enables one to obtain more contrast- 
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ing roentgenograms with consequent finer 
definition in the outline of the soft struc- 
tures. A number of cases of abnormal 
changes of the neck and their roentgen 
characteristics are described. Brief men- 
tion is made of the diagnosis of foreign 
bodies, especially the non-opaque kind 
which can be rendered opaque by the 
simple procedure of having the patient 
swallow an opaque medium. Numerous 
illustrations are introduced, demonstrat- 
ing the normal and abnormal conditions 
of the neck. 
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CASE REPORTS AND NEW DEVICES 


EXTENSIVE BONE METASTASIS IN 
CARCINOMA OF THE BREAST 


By FREDERICK HARVEY, B.Sc., M.D., F.A.CS., 
Chicago 


Early removal of carcinoma of the breast, 
followed by deep x-ray therapy and general 
treatment, helps toward cure and to keep 
patients alive longer than the employment of 
only one method. We should avail ourselves 
of every means to educate the public to seek 
frequent, thorough examinations, and to obtain 
medical advice as soon as any abnormal condi- 
tion or symptom is noted. Since we know that 
fear is a powerful factor in preventing many 
persons from consulting a doctor, we do well to 
explain patiently and explicitly that a policy 
of putting off the seeking of such examination 
can result only in letting a tumor, if present, 
get a head start. If the individual’s fears 
should, happily, prove to be groundless, the 
soorier they are relieved the better for his gen- 
eral wellbeing. 

I report two cases, commenting upon them 
in conclusion. 

Case 1. A. B., white female, unmarried, 39 
years of age, first came to my attention in 1926 
when she entered the North Chicago Hospital 
to have a carcinoma of the left breast removed. 
The operation was a radical one, the left breast 
with adjacent axillary and supraclavicular 
lymph glands being removed. The wound 
healed promptly and the patient made an un- 
eventful recovery. She remained in apparent 
good health until December, 1929, when ‘‘shoot- 
ing pains” extended to the left hip. Dull in 
character at first, they became progressively 
more intense. In the latter part of January, 
1930, she was unable to support her weight on 
the left leg. 

She entered Grant Hospital on Feb. 7, 1930. 

Except for the above-mentioned mastectomy 
four years previously, the patient’s personal, 
like her family, history was essentially negative. 

Physical examination revealed a moderately 
well nourished individual. The head, neck, 
heart, lungs, and abdomen were essentially 
negative. There was marked tenderness over 
the left hip. The reflexes appeared to be nor- 
mal. 

The laboratory examination of the blood 
showed: red blood cells, 4,360,000; white 
blood cells, 8,000; hemoglobin, 75 per cent, 


Dr. Harvey met with sudden and tragic 
death by accident, before he received proof of 
his paper.—EDIToOR. 


with a normal differential count. The blood 
calcium was 9.8 mg.: the urine was negative, 

Roentgen Examination.—Films of the skull, 
both femurs, and the pelvis showed some rare- 
factions and elevations of the calvarium, rare- 
fied areas in the upper third of the left femur, 
and similar areas in the pelvis. Films made at 
a later examination showed small areas of rare- 
faction in the left shoulder and the left scapula. 

Clinical Course.—There was a_ gradual, 
steady loss of vitality. When the patient 
entered the hospital she was able to sit up ina 
wheel chair, but within a few months she was 
confined to bed. Pain developed in both 
shoulders, and a marked muscular atrophy 
from disuse occurred. The metastatic growths 
were controlled to some extent by x-ray therapy 
but new growths appeared in the left shoulder 
and along the lower right ribs. A mass was 
palpable in the abdomen to the left of the epi- 
gastrium, and the liver enlarged. The patient 
complained of distress in the rectum, but no 
pathology was found on digital examination. 

Treatment.—The patient received nine com- 
plete series of deep x-ray treatments, which 
checked the growths in some areas. Sedatives 
were necessary to relieve pain; otherwise she 
received only a general supportive treatment. 

Roenigen examination revealed the following 
developments of the disease: (Feb. 12, 1930) 
Extensive involvement of the right iliac crest 
and the right femur; (April 23, 1930) improve- 
ment and partial calcareous replacement of 
rarefied areas in the left femur, upper third; in 
the skull, the calvarium showed some rarefac- 
tions and elevations which were probably ex- 
tensions of the same process; (April 30, 1930) 
involvement of the top of the skull, left femur, 
and crest of the ilium; (April 1, 1931) exten- 
sive involvement of the head of the left humerus 
and scapula and of the first lumbar vertebra; 
(Dec. 12, 1931) involvement of the top of the 
cranium, the proximal portion of the left femur, 
the left humerus, and the scapula. 

It is the writer’s opinion that the condition 
was held in check over this period by the in- 
tensive course of x-ray treatments given. The 
patient expired on Dec. 12, 1931. It appears 
that the treatments helped to control pain, to 
repress metastatic growths, and to prolong life 
for one or two years. 

Case 2. G. B., white female, unmarried, 61 
years of age, was seen in April, 1926, following 
a fall which had injured her left hip. X-ray 
examination revealed a pathological fracture 
of the upper part of the femur through a bone 
cyst about two inches in diameter. ; 

Physical examination showed a thin, anemic 
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HARVEY: EXTENSIVE BONE METASTASIS IN CARCINOMA OF BREAST 


Fig. 1. Fig. 2. 
Fig. 1. Case 1. Decalcification of humerus, scapula, and ribs caused by metastatic carcinoma. 
Fig. 2. Case 1. Extensive decalcification of the left femur. 


Fig. 3. Fig. 4. 
Fig. 3. Case 2. Fracture of the right femur through a large decalcified area, 


caused by metastatic carcinoma. 
Fig. 4. Case 2. Extensive calcification of several large areas in the right femur. 


inches in diameter; also, a markedly retracted 


woman. The right breast was normal but 
there was an ulceration on the left breast two nipple. There was extensive involvement of 
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the pectoral and axillary lymph nodes. The 
patient stated that, three years previously, 
she had noticed enlargement of the left breast, 
hardening, and finally ulcerating. A diagnosis 
of cancer of the left breast was made. 


Fig. 5. Case 2. Soft tissue dissected 
away from right femur, at necropsy, show- 
ing extensive calcified areas. 


The fracture of the right femur was set and 
a plaster cast applied. Two months later, 
x-ray films revealed perfect union, but decal- 
cification was present. A metal splint was 
applied. On June 19, 1926, the left breast, 
with adjacent axillary and supraclavicular 
lymph nodes, was removed by radical opera- 
tion. The recovery was uneventful, and the 
incision healed promptly. 

X-ray treatments were given over the right 
thigh, but decalcification continued rapidly and 
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the patient expired on Nov. 3, 1926, following 
amputation at the right thigh. 


COMMENT 


Both of these patients delayed too long in 
coming for operation. In Case 1, though an 
extensive dissection of the lymphatic glands 
was performed when theleft breast was removed, 
it is evident that the growth had extended be- 
yond the reach of surgery. It is surprising 
in view of the other metastases that there were 
no other symptoms than late pain in the left 
hip; also, the length of life after these meta- 
stases appeared, with spreading of deposits to 
all parts of the body was notable. X-ray 
treatments, by checking the growth of the 
early metastatic deposits, with good care and 
supportive measures, probably kept this pa- 
tient alive much longer than would otherwise 
have been the case, thus giving an opportunity 
for more distant metastases to occur. 

In looking over the literature, many cases of 
extensive metastatic deposits are noted from 
primary breast carcinoma. Handley has 
shown that the extension of these deposits is by 
lymphatic permeation in many instances, but 
this does not account for all of them. He dis- 
cusses the work of Dr. Piney, who states that 
secondary growths in bone occur only in the 
red marrow, and he could demonstrate no 


lymphatic vessels in the bone marrow, though 


there were many in the periosteum. In the 
marrow, Dr. Piney found the cancer cells grow- 
ing in the blood channel with no permeation of 
the periosteal lymphatics. The point of emer- 
gence of the tumor on the surface of the bone 
corresponded to the place of exit of the veins 
and he thus concluded that the deposits spread 
in the blood stream. 

Dr. Carnett has observed in cases of second- 
ary deposits in the pelvic bones and in the femur 
that chains of infected glands can often be 
traced right through the abdomen from the 
diaphragm, along the aorta and its branches to 
the groin. He observes that this retrograde 
permeation of the trunk lymphatics is a more 
rapid process than permeation of the small 
lymphatics of the facial plexus. Carnett has 
shown by the x-ray that the humerus is often 
first attacked in the region of its head. He 
thinks it probable that the bone is reached by 
permeation along the tributaries of the infected 
axillary glands, a process which must occur in 
a relatively early stage of cancer. 
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A SIMPLE METHOD OF PREPARATION 
OF RADIUM MOLDS 


By I. MILTON WISE, BS., M.D., Mobile, Ala. 


This method is similar to the one used by 
Dr. Max Cutler in the tumor clinic of Michael 
Reese Hospital, Chicago, except that I have 
modified it so that the average radiologist can 
make these molds without great expense or the 
use of special equipment. 

During treatment of lesions on the skin it is 
both desirable and many times necessary to 
treat the lesion for several hours at a time, once 
or twice a day over a period up to ten days. 
The multiple application and removal of ra- 
dium in plaques exposes the operator to a great 
deal of radiation, especially in an office or 
small clinic where the operator must prepare, 
apply, and remove the radium himself. This 
method, which is a modification of Dr. Cutler’s, 
reduces stray radiation to a minimum. The 
radium is applied to exactly the same area at 
each application. The contiguous structures 
can be more readily protected. Should further 
treatment become necessary, as in a case of 
recurrence, the applicator for that individual 
is already made to receive the radium element. 


Fig. 1 (upper). Cast of lesion on eyelid, and the 
radium mold. (Lower). Cast of lesion on leg, and 
the radium mold. 


SIMPLE METHOD OF PREPARATION OF RADIUM MOLDS 


Fig. 2 (upper). Cast of lesion on ear and the 
radium mold. (Lower). Cast of lesion on the lobe 
of the ear and the radium mold. 


Fig. 3. (upper). Cast of the lesion on maxilla 
and the radium mold. (Lower). Cast of the le- 
sion on ala of nose and the radium mold. 


Fig. 4. Radiographs of two radium molds to 
show the relative radiodensity. 


Finally, it is an advantage to have an accurate 
reproduction of the condition at the first ex- 
amination. 
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The method is as follows: thin sheets of 
paraffin or wax are poured to a thickness of 
about 3 mm. and of various sizes, and allowed 
to harden. With warm water a sheet is then 
softened until it becomes quite pliable. This 
sheet is then accurately molded over the lesion, 
as well as the surrounding tissue, trying to in- 
clude some landmark that the finished mold 
will cover so as to insure the same placement 
of the mold at each application. Usually the 
lesion can be seen through the partly hardened 
wax and its border outlined on the outside of 
the wax. The paraffin is allowed to harden 
and is then removed, making a negative of the 
lesion. On the inside of the negative the out- 
line of the lesion is again traced in the wax. 
Into this wax mold plaster of Paris is poured 
and allowed to harden; then the wax is re- 
moved. A reproduction of the lesion and the 
surrounding area, or a positive, is obtained, 
with the lesion outlined on the plaster. A 
second negative is made by covering the posi- 
tive with dental wax, base plate or some pliable 
material that has no filtration value for radium. 
This becomes the base of the mold and will 
be in apposition with the skin. The area to be 


MEASUREMENT OF THE AORTIC 
DIAMETER BY GEOMETRICAL 
METHOD 


By AGUINALDO LINS, M.D., Recife, Brazil 
Director of the X-ray Institute Medical School 


Modern technics greatly simplify diagnosis. 
In the exploration of the mediastinal organs, 





cA 
y% 
4 


\ 





RADIOLOGY 


treated is readily seen and around it is placed 
a lead box, 1 cm. larger than the lesion and of 
2 mm. thickness of lead. All around this lead 
box is then filled in with plaster of Paris and 
into it may be placed paper clips or anything 
to fasten tape to the mold to hold it in place if 
so desired. Depending upon the distance de- 
sired, the box is filled with wax of no filtration 
value and the radium placed at its predeter- 
mined distance. Should additional filtration 
be wanted, | mm. lead can be put in the wax 
and the radium placed thereon and covered 
with a little hot wax to hold itin place. Finally 
the lead box holding the radium is covered with 
a lead lid, affording further protection to the 
operator during the application and removal of 
the mold. This lid may be held in place by 
the metal clips soldered to the lead box before 
the plaster is poured or may be held in place by 
a strip of adhesive tape. 


In certain areas, especially about the eye, 
along the hair line, etc., additional protection 
may be procured by placing small lead bar- 
riers on the base plate before covering it with 
plaster. 


it was teleradiography that allowed Abreu 
to create the radiogeometry of the medias- 
tinum that will serve as the basis of this diffi- 
cult chapter of modern semeiology. 

The images are changed in different perspec- 
tives because the only condition of visibility 
of the vascular outlines has its anatomical 
expression in the pulmonary contiguity. The 
processes of the mensuration of the aortic 
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Figs. 1, 2, and 3. 





SIMONS, CLARK, AND KLEIN: 


caliber of Vaquez and Bordet, Lippmann, and 
Quiring were based on a wrong interpretation 
of the digitiform shadow thought to be produced 
by the ascending aorta. Abreu’s method (inter- 
tracheo-pulmonary mensuration) is less suscep- 
tible to mistakes than that of Kreuzfuchs 
(inter-esophagus-pulmonary measurement). 

In 1931 I suggested that one could calculate 
the diameter of the artery by looking for the 
center of the aortic button which is the first 
left higher arch of the mediastinum; finding 
the center, one gets the radius; doubling the 
radius, one will have the diameter of the cross- 
ing point. To find the center, one can em- 
ploy one of three following methods: 

(a) Mark three points in the arch; join 
these points by means of two pieces of string, 
and raise a perpendicular in the middle of each 
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of them. The intersection of these perpen- 
diculars is the center (Fig. 1). 

(b) Trace two strings anywhere on the arch; 
raise a perpendicular in the middle of each, and 
the center will be at the meeting of the two 
perpendiculars (Fig. 2). 

(c) Choose any point of the curve and trace 
an arch of an almost complete circle; centering 
in intersections of this circle with the curve 
given, describe, with the same radius of the 
incomplete circle, two arches, through whose 
intersections pass two straight lines. The meet- 
ing of these will define the center (Fig. 3). 

After five years I feel myself competent to 
affirm that experience has given me the con- 
viction that this method allows one in all cases 
to obtain with mathematical precision the di- 
ameter of the aorta. 





X-RAYS FROM RADIO TUBES 


By H. D. SIMONS, G. L. CLARK, and O. C, 
KLEIN, University of Illinois, Urbana, Illinois 


The radiographic illustrations which are 
presented in this article prove that x-rays can 
be produced for experimental purposes with a 
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unit which can be built for a very small frac- 
tion of the cost of installation of a standard 
x-ray unit. The apparatus consists essentially 
of a 1/1 hp. motor which operates a rotor 
whose function is to raise the frequency of the 
current; a set of brushes for conducting the 
current from the rotor to the block of condens- 
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Fig. 1. Schematic plan of apparatus. 





RADIOLOGY 


Fig. 2. Photograph of rear view of assembly. 


Fig. 3. Elbow and cross-section of young birch 
tree (one and one-half minute exposure). 


Fig. 4. Glass bottle with bakelite top (two- 
minute exposure). 


Fig. 5. Full-grown tulip (one-minute exposure). 


ers (0.16 MF); a ‘‘kick coil’’ of 24-ohm ca- 
pacity; a resonator for building up the vol- 
tage, and an old 91-A radio tube. The 
schematic plan of the apparatus is given in 
Figure 1. 

The construction of the apparatus is very 
simple. A ‘‘kick coil’ consisting of one and 
one-quarter pound of No. 24 silk covered 
wire is wound on a bakelite core five-eighths 
inch in diameter and three inches long. The 
purpose of this coil is to excite the primary 
circuit of an Oudin resonator which consists 
of six turns of No. 10 cotton-covered space- 
wound wire which is connected to two ounces 
of No. 32 double cotton-covered space-wound 
wire which composes the secondary. The 
primary of the resonator is further excited by 
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the use of a block of condensers which are 
connected as indicated in Figure 1. The tube 


used is of the familiar 01-A type, the four 
prongs being shorted. A copper cap is placed 


Fig. 6. 
Fig. 6. 
Fig. 7. 


on the tube and connected to the resonator, 
the prongs being connected to a suitable high 
resistance. The rotor used to raise the fre- 
quency of the current is driven by a 4/1 hp. 
variable-speed motor and consists of a brass 
disk four inches in diameter and one-half inch 
thick in which are placed at one-inch spaces, 
one-quarter inch mica segments. A rear view 
of the assembly is shown in Figure 2. Its 
total weight is 28 pounds. 

The machine, when in operation, will pro- 
duce a beam of x-rays easily detected for a 
distance of several feet in all directions. With 
r meter measurements the writers determined 
the intensity of the rays to be three-fourths 
. an r unit per minute, at a distance of three 
eet. 





EPILEPSY ASSOCIATED WITH PITUI- 
TARY DISTURBANCE: RESPONSE TO 
X-RAY THERAPY’! 


By BERNARD SELIGMAN, M.D., Brooklyn, N. Y 


From the Out-patient Department, Kings County 
Hospital 


_ Cushing (1) and others have reported epilep- 
tic seizures associated with lesions of the pitui- 
tary gland. Good results were obtained fol- 
lowing the administration of gland substance 
whether or not the lesions were accompanied 
by tumors. The following case suggests the 
employment of x-ray therapy in epileptic seiz- 


1 Read before the New York Endocrinological Society, 
April 28, 1937. 


EPILEPSY ASSOCIATED WITH PITUITARY DISTURBANCE 
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ures associated with lesions of the pituitary 
gland. This would be especially advanta- 
geous in those associated with tumors that did 
not cause marked focal pituitary symptoms. 


Fig. 7. 


Electric light plug-in socket (four-minute exposure). _ 
Nail and screw in one and one-half inch pine (one-half minute exposure). 


M. F., born Nov. 9, 1911, was first seen in the 
Kings County Hospital Out-patient Depart- 
ment on Oct. 21, 1933, at the age of 21. She 
complained of the presence of soft down on the 
upper lip and chin for ten years, getting worse 
in the past five or six years, andstoutness. She 
was always inclined to be stout. Although she 
did not complain of fits, she stated that she had 
had epileptic attacks since the age of ten—from 
two to four each year. Her mother, who was 
about the same size and build as the patient, 
had died of a stroke at the age of 37, two years 
previously. Her father committed suicide at 
the age of 40, shortly after the mother’s demise. 
She has three brothers and two sisters alive 
and well. 


Menstruation began at age of 13, is regular 
every 28 to 30 days, with duration of three or 
four days, requiring two napkins each day. 
She has slight pains in the mid-hypogastrium. 
She states that she goes out with members of 
the opposite sex and has natural desires, but 
never has had intercourse. She has occasional 
coughs with colds, and a rare headache. She 
had measles as an infant. There is no history 
of trauma. Her weight has been constant at 
about 195 pounds for five or six years. She 
likes all foods and has no excessive thirst ex- 
cept after salty foods. She drinks six or seven 
glasses of water daily, one or two glasses of milk, 
one cup of coffee, and two cups of tea—about 
2,500 cubic centimeters a day. She urinates 
six or seven times a day; there is no excessive 
amount at each voiding. 
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Present Iliness—For the past 12 years, 
when excited, she has had what she calls ‘‘fits.’’ 
She has a heavy, dopy feeling, with inability to 
concentrate while talking for a short time, and 
a nervous feeling ‘‘inside the stomach” which 
occurs about one-half hour before an attack. 
She then lapses into unconsciousness. She 
froths from the mouth, snores, yells, and kicks 
her feet. She is unconscious for a variabel pe- 
riod of time, from ten to fifteen minutes on occa- 
sion, after which she feels tired and drowsy and 
then sleeps for several hours. She awakens 
with a dull headache over the entire head. 

Physical Examination.—She is 61 inches tall. 
Span is 60 */, inches, lower measurement 31 
inches. Her weight is 195 pounds. Blood 
pressure, 118/80; pulse, 96; temperature 97.8. 
She is short, moderately obese. Her hair is 
thick and long. Over the upper lip and chin a 
moderate collection of soft, downy hair is pres- 
ent. The eyebrows are heavy and coarse. 
The face is large, with a double chin. The 
breasts are slightly large with a little more full- 
ness of the right breast; a few scattered hairs 
are present over the areolar region. Her vision 
is good; eye grounds are negative; the visual 
fields on gross confrontation test are not limited. 
The lower teeth over-ride and the last molars 
are still hidden. The pharynx is injected. 
The tonsils are small and cryptic. The 


tongue is slightly coated. The heart and lungs 


are negative. The abdomen has no tender- 
nessormasses. She hasa tendency to a muchal 
pad and a marked girdle obesity. The integu- 
ment over the lower thoracic and upper lumbar 
back is plicated in three large, distinct folds. 
The thighs and legs are heavy-set, the buttocks 
large. The hands and feet are small and stub- 
by, especially the feet. Lunule are present in 
the nails. On rectal examination, the external 
genitalia are average, the hymen intact, and the 
cervix small and infantile. The cranial nerves 
are intact. Motor and sensory systems are 
negative and there is no Romberg and no past 
pointing. All the superficial reflexes are slightly 
hyperactive. No Hoffman or Babinski re- 
flex was elicited. The Weber test is negative. 
She has a suggestion of a right ankle clonus. 
The sella turcica is normal in size, type, and 
shape and shows no evidence of erosion of the 
anterior clinoid processes. On the film no in- 
creased intracranial pressure is seen. The 
last molars are unerupted. Fluoroscopy of the 
wrists shows the epiphyses of radius and ulna 
fused. The distal phalanges are delicate. 
Sugar tolerance curve 


103 milligrams per cent on a fasting stomach. 
110 milligrams per cent one hour later. 

118 milligrams per cent two hours later. 

118 milligrams per cent three hours later. 


Blood cholesterol, 162 milligrams per cent. 
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Forty c.c. of whole blood two weeks after 
menstruation shows one normal menstrual 
cycle in a mouse. The basal metabolic rate 
was plus 19 per cent. 

She was placed on a ‘degenerative obesity 
diet’’ of Langstroth (2) and given '/s grain of 
thyroid t.i.d. for one month. It was discon- 
tinued because her pulse rose slightly to 100, 
She lost 45 pounds, dropping her weight to 150, 

On May 18, 1934, she was given 600 r to the 
right pituitary field? and on May 19, 1934, a 
similar dosage to the left pituitary field through 
a small portal. This was given with the 
thought that she might have a basophilic lesion 
of the pituitary gland accounting for the hir- 
suties. She was asked to report back in six 
months but was not seen until February, 1937, 
when she stated that she had an attack in Jan- 
uary, 1936, and another in February, 1936. In 
other words, she had gone for a period of 20 
months without any attacks whatsoever, al- 
though she previously had had from two to 
four attacks each year. There was an interval 
of two years since her previous attack. She 
was not cognizant of the fact that this treat- 
ment was given for her epilepsy but was under 
the impression that it was to help her hirsutism 
and hence did not report for further x-ray treat- 
ments. Her hirsutism is still present although 
improved by electrolysis therapy. She has had 
no changes in her menses since the therapy and 
feels much better mentally. She has grown 
about one-half inch. 


SUMMARY 


Female, 21, with girdle obesity, increased 
glucose tolerance, moderate polydipsia and 
polyuria, hypotension, negative sella turcica, 
or other evidence of focal pituitary symptoms 
or signs, diminished female sex hormone in 
blood, normal blood cholesterol. She had, 
however, a slightly elevated basal metabolic 
rate and tachycardia with a moderate hirsut- 
ism of the soft, lanugo type. After she was 
given two doses of 600 r to the pituitary, no 
seizures occurred, for a period of two years. 
The clinical picture shows significant factors 
indicative of a hypopituitary condition with no 
evidence of a hypophyseal tumor. The course 
shows presumptive evidence of an ameliora- 
tion of the ‘‘spells’’ by the use of the roentgen 
therapy. The signs and symptoms may have 
been due to a small chromophobe adenoma of 
the pituitary. 


2X-ray Therapy Department, Asa B. Friedman, M.D. 
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THE DIVIDED NAVICULAR have a mistaken interpretation on roentgeno- 
OF THE FOOT grams when seen for the first time. The follow- 


By WILLIAM E. ANSPACH, M.D., ing case seems typical. 


an 
E. BLAKE WRIGHT, M.D., CASE REPORT 
hi 5 
Chicago M. J., female, 25 years of age, a nurse, re- 


The divided or extra navicular, the true tibi- ceived an injury to the foot while riding in a 
ale externum of the foot, a well-recognized taxicab when the car stopped suddenly and the 
anatomical entity as early as 1907 (1), has patient slid forward, forcibly flexing her right 
received relatively little attention in recent foot against the back of the front seat. She 
x-ray literature and is omitted from most charts was taken to the hospital, where it was noticed 
indicating extra ossicles or anomalies of the that the region of the right navicular was 


Fig. 1. Normal left foot, oblique, antero-posterior, and lateral views. The true 
tibiale externum*is not seen in the lateral view but is nicely set out in the internal 
oblique. 


foot. Although it is a rare condition, a brief prominent. A diagnosis of a sprained ankle 
“eport would seem in order to call attention to was made. Six weeks later a second physician 
S regular anomaly which:is most prone to examined the patient and after having roent- 
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genograms made of the foot from different 
angles, made a diagnosis of a fractured navicu- 
lar and hadacast applied. The patient suffered 
little and the cast was removed at the end of 
two weeks. A few days later the patient re- 


Fig. 2. 


Injured right foot (same views as in Figure 1). 
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pearance of two distinct bones. An anomalous 
divided navicular was thought to exist, and an 
examination of the normal left foot showed 
identical changes (Fig. 1). Through the kind- 
ness of the patient and the courtesy of the 


Note the exact similar- 


ity to the uninjured left foot, indicating the presence of a divided navicular and 


ruling against a fracture. 


ported to one of us (E. B. W.) for a check-up 
examination. The other (W. E. A.) was re- 
quested to make a roentgenographic examina- 
tion to note progress. Films of the right foot 
made at different angles showed the navicular 
divided into two apparently isolated portions 
(Fig. 2). Each had normal appearing borders, 
but at the point of contact with each other the 
surfaces were slightly flattened. The texture 
of each segment appeared normal and while 
there did not seem to be a well-formed joint 
space between them, they presented the ap- 


physician making the earlier examination, we 
were able to compare roentgenograms made at 
different periods and found that in all, the tex- 
ture and contour of the bones were similar. 


COMMENT 


While the divided navicular of the foot has 
been occasionally mentioned in the literature, 
and this condition was beautifully illustrated 
by Dwight in 1907 (Fig. 3), it has been given 
little attention since, and demonstrations on 
roentgenograms have been rare. Although this 
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condition is infrequently met with, its simi- 
larity to a fracture should cause it to be in- 
cluded on working charts. It is the largest 
regular anomaly of the tarsals and because of 
having a closer relationship to the regular bones 
it is more prone to have a mistaken interpreta- 
tion than the more common extra ossicle, also 
called the tibiale externum, which is located 
in the tendon and is usually at some distance 
from the regular navicular. The true tibiale 
externum, the name given to the mesial portion 
of the divided navicular, is located at the in- 
sertion of the tendon of the tibialis posticus 
muscle and is fixed in position to its com- 
ponent, which appears to be the regularly 
formed navicular. The smaller sesamoid of 
the same name is located out in the tendon 
of the same tibialis posticus muscle. Because of 
the prominence on the surface of the foot of the 
true tibiale externum, it would seem to be more 
exposed to injury than the smaller anomaly. 

When roentgenograms of the divided scaph- 
oid are seen for the first time, immediately 
following an accident, the true tibiale externum 
should be thought of, but a mistaken diag- 
nosis of a fracture is most likely to be made. 
Even later, if there has been a painful injury, 
the same mistake may logically occur. Ex- 
tremely late, the smooth contour and texture 
suggests the absence of a fracture and a mis- 
take in the diagnosis should not be repeated. 
Although linear fractures of the navicular of the 
foot are rare compared with those of the hand, 
the fragments at first are sharply defined and 
are most often seen as counterparts, frequently 
fitting perfectly together. Later, one of the 
fragments is almost sure to change in density 
because of a disturbed circulation, and appear 
relatively more dense. The contacting sur- 
face of the other fragment at the same time 
tends to become sclerotic. Sometimes cystic 
changes or additional fractures become evident 
as time goes on. The absence of all of these 
changes favors an anomaly, as does the pres- 
ence of mild or absent symptoms. The diag- 
nosis of an anomaly is, of course, supported 
when the same change is found in the un- 
injured foot. While it seems that this anomaly 
is most likely to be bilateral, too few cases 
have been recorded up to the present time to 
warrant one’s being sure on this point. 

The changes that normally occur in the 
ossification centers of the navicular during the 
active period of growth are often erroneously 
thought to be undergoing necrosis (aseptic 
necrosis) and are frequently labeled Kohler’s 
disease, even though normal density is present. 
This occurs because every so often there is a 
cluster of densities in place of a solitary den- 
sity indicating the ossification center of the 
navicular. Consequently in early childhood 


Fig. 3. Five scaphoids showing the varying 
development of the true tibiale externum. (Plate 
XXVII, Fig. 60, from Variations of the Bones of 
the Hands and Feet, by Thomas Dwight.) 
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the scaphoid may vary considerably in ap- 
pearance, but as a rule, later, the usual picture 
is seen. Clinically, there may be no evidence 
of trouble at any time. While the merging 
several small densities into one most often oc- 
curs, infrequently one segment makes an inde- 
pendent development as an extra ossicle. The 
true tibiale externum seem; to be formed in this 
way. It really represents the isolated tuber- 
osity of the navicular and has an origin quite dif- 
ferent from the small sesamoid bearing the same 
name. The latter is the one commonly seen 
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and usually meant when the name “‘tibiale 
externum’”’ is used. The érue tibiale externum 
shares the duties of the regular one-piece 
navicular and, therefore, is better described as 
an extra navicular, or, because of the function 
performed by both parts, the divided navicular, 


1150 N. State St. 
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RADIOLOGICAL SOCIETIES IN THE UNITED STATES 


CALENDAR 


Meetings Falling Between the Dates of December 15 and 
January 31. 


January 28, 29. Annual meeting of Conference of 
Eastern Radiologists in Philadelphia. 


Editor’s Note-—Will secretaries of societies please co- 
operate with the Editor by supplying him with infor- 
mation for this section. 


CALIFORNIA 
California Medical Association, Section on Radi- 
ology—Chairman, John D. Lawson, M.D., 1306 
California State Bldg., Sacramento; Secretary, Karl 
M. Bonoff, M.D., 1930 Wilshire Blvd., Los Angeles. 
Meets annually with California Medical Association. 





Los Angeles County Medical Association, Radiological 
Section —President, D. R. McColl, M.D.; Vice- 
president, John F. Chapman, M.D.; Secretary, E. N. 
Liljedahl, M.D.; Treasurer, Henry Snure, M.D. 
Meets every second Wednesday of month at County 
Society Building. 





Pacific Roentgen Club.—Chairman, Raymond G. 
Taylor, M.D., 1212 Shatto St., Los Angeles; Secre- 
tary, L. Henry Garland, M.D., 450 Sutter St., San 
Francisco. 


COLORADO 

Denver Radiological Club.—President, W. Walter 
Wasson, M.D., 246 Metropolitan Bldg.; Vice-presi- 
dent, Ernst A. Schmidt, M.D., Colorado General 
Hospital; Secretary, Nathan B. Newcomer, M.D., 
306 Republic Bldg.; Treasurer, Leonard G. Crosby, 
M.D., 366 Metropolitan Bldg. Meets third Tues- 
day of each month at homes of members. 


CONNECTICUT 

Connecticut State Medical Society, Section on Radi- 
ology— Chairman, Kenneth K. Kinney, M.D., 29 
North Street, Willimantic; Vice-chairman, Francis 
M. Dunn, M.D., 100 State Street, New London; 
Secretary-Treasurer, Max Climan, M.D., 242 Trum- 
bull St., Hartford. Meetings twice annually in May 
and September. 


DELAWARE 
Affiliated with Philadelphia Roentgen Ray Society. 


FLORIDA 
Florida State Radiological Society.—President, Gerald 
Raap, M.D., 168 S. E. First St., Miami; Vice-presi- 
dent, H. O. Brown, M.D., 404 First Nat’l Bank Bldg., 
Tampa; Secretary-Treasurer, H. B. McEuen, M.D., 
126 W. Adams St., Jacksonville. 


ILLINOIS 


Chicago Roentgen Society.—President, David S. Beilin, 
M.D., 411 Garfield Ave.; Vice-president, Chester J. 


Challenger, M.D., 3117 Logan Blvd.; Secretary- 
Treasurer, Roe J. Maier, M.D., 7752 Halsted St. 
Meets second Thursday of each month, September 
to May, except December. 





Illinois Radiological Society.—President, Ivan Brouse, 
M.D., 316 W. State, Jacksonville; Vice-president, 
Cesar Gianturco, M.D., Carle Hospital Clinic, Ur- 
bana; Secretary-Treasurer, Edmund P. Halley, M.D., 
968 Citizens Bldg., Decatur. Meetings quarterly by 
announcement. 





Illinois State Medical Society, Section of Radiology.— 
President, Roswell T. Pettit, M.D., 728 Columbus 
St., Ottawa; Secretary, Ralph G. Willy, M.D., 1138 
N. Leavitt St., Chicago. 


INDIANA 
Indiana Roentgen Society—President, J. N. Collins, 
M.D., 23 E. Ohio St., Indianapolis; President-elect, 
Stanley Clark, M.D., 108 N. Main St., South Bend; 
Vice-president, Juan Rodriguez, M.D., 2903 Fairfield 
Ave., Fort Wayne; Secretary-Treasurer, Clifford C. 
Taylor, M.D., 23 E. Ohio St., Indianapolis. Annual 
meeting in May. 


IOWA 
The Iowa X-ray Club.—Holds luncheon and busi- 
ness meeting during annual session of Iowa State 
Medical Society. 


MAINE 
See New England Roentgen Ray Society. 


MARYLAND 
Baltimore City Medical Society, Radiological Section.— 
Chairman, Marcus Ostro, M. D., 1810 Eutaw Place; 
Secretary, H. E. Wright, M.D., 101 W. Read St. 
Meetings second Tuesday of each month. 


MASSACHUSETTS 
See New England Roentgen Ray Society. 


MICHIGAN 
Detroit X-ray and Radium Society.—President, C. C. 
Birkelo, M.D., Herman Keifer Hospital; Vice-presi- 
dent, E. W. Hall, M.D., 10 Peterboro St.; Secretary- 
Treasurer, E. R. Witwer, M.D., Harper Hospital. 
Meetings first Thursday of each month from October 
to May, inclusive, at Wayne County Medical Society 
Bldg. 





Michigan Association of Roentgenologists—President, 
J. C. Kenning, M.D., 1536 David Whitney Bldg., 


Detroit; Vice-president, A. W. Chase, M.D., 133 
Toledo St., Adrain; Secretary-Treasurer, C.S. Daven- 
port, M.D., 609 Carey St., Lansing. 


MINNESOTA 
Minnesota Radiological Society.—President, Walter H. 
Ude, M.D., 78 S. 9th St., Minneapolis; Vice-presi- 
dent, Leo G. Rigler, M.D., University Hospitals, Min- 
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neapolis; Secretary-Treasurer, Harry Weber, M.D., 
102 Second Ave., S. W., Rochester. Meetings quar- 
terly. 

MISSOURI 
The Kansas City Radiological Society.—President, L. 
G. Allen, M.D., 907 N. 7th St., Kansas City, Mo.; 
Secretary, Ira H. Lockwood, M.D., 306 E. 12th St., 
Kansas City, Mo. Meetings last Thursday of each 
month. 





The St. Louts Society of Radiologists President, 
Joseph C. Peden, M.D., 634 N. Grand Blvd.; Secre- 
tary, W. K. Mueller, M.D., 607 N. Grand Blvd. 
Meetings fourth Wednesday of each month. 


NEBRASKA 
Nebraska Radiological Society—-President, E. W. 
Rowe, M.D., 128 N. 13th St., Lincoln; Secretary, 
D. Arnold Dowell, M.D., 117 S. 17th St., Omaha. 
Meetings first Wednesday of each month at 6 P.M. in 
Omaha or Lincoln. 

NEW ENGLAND ROENTGEN RAY SOCIETY 
(Maine, New Hampshire, Vermont, Massachusetts, 
and Rhode Island.) President, Frank E. Wheatley, 
-M.D., 520 Beacon St., Boston; Secretary, E. C. 
Vogt, M.D., 300 Longwood Ave., Boston. Meetings 
third Friday of each month from October to May, 
inclusive, usually at Boston Medical Library. 


NEW HAMPSHIRE 
See New England Roentgen Ray Society. 


NEW JERSEY 
Radiological Society of New Jersey.—President, J. D. 
Tidaback, M.D., 382 Springfield, Summit; Vice- 
president, Milton Friedman, M.D., Newark Beth 
Israel Hospital, Newark; Secretary, P. S. Avery, 
M.D., 546 Central Ave., Bound Brook. Meetings at 
Atlantic City at time of State Medical Society, and 
Midwinter in Newark as called by president. 


NEW YORK 
Brooklyn Roentgen Society.—President, Albert Voltz, 
M.D., 115-120 Myrtle Avenue, Richmond Hill; 
Vice-president, A. L. L. Bell, M.D., Long Island 
College Hospital, Henry, Pacific, and Amity Sts., 
Brooklyn; Secretary-Treasurer, E. Mendelson, M.D., 
132 Parkside Ave., Brooklyn. Meetings first Tues- 
day in each month at place designated by president. 





Buffalo Radiological Society.—President, John Barnes, 
M.D., 875 Lafayette Ave.; Vice-president, W. L. 
Mattick, M.D., 290 Highland Drive; Secretary- 
Treasurer, J. S. Gian-Franceschi, M.D., 610 Niagara 
Street. Meetings second Monday evening each 
month. 





Central New York Roentgen-ray Society.—President, 
W. E. Achilles, M.D., 60 Seneca St., Geneva; Vice- 
president, M. T. Powers, M.D., 250 Genesee St., 
Utica; Secretary-Treasurer, Carlton F. Potter, M.D., 
425 Waverly Ave., Syracuse. Meetings held in 


January, May, and October as called by Executive 
Committee. 





Long Island Radiological Society.—President, David 
E. Ehrlich, M.D., 27 W. 86th St., New York City; 
Vice-president, H. Koiransky, M.D., 43-37 47th St., 
Long Island City; Secretary, S. Schenck, M.D., 115 
Eastern Parkway, Brooklyn; Treasurer, Moses 
Goodman, M.D., 45-01 Skillman Ave., Long Island 
City. Meetings third Thursday evening each month 
at Kings County Medical Bldg. 





New York Roentgen Society.—President, E. F. Merrill, 
M.D., 30 W. 59th St., New York City; Vice-presj- 
dent, I. W. Lewis, M.D.; Secretary, H. K. Taylor, 
M.D., 667 Madison Ave., New York City; Treasurer, 
R. D. Duckworth, M.D., 170 Maple Ave., White 
Plains. Meetings third Monday evening each 
month at Academy of Medicine. 





Rochester Roentgen-ray Society.—Chairman, Joseph 
H. Green, M.D., 277 Alexander St.; Secretary, S. C. 
Davidson, M.D., 277 Alexander St. Meetings at 
convenience of committee. 





Society of Radiological Economics of New York.— 
President, Albert L. Voltz, M.D., 115-120 Myrtle 
Ave., Richmond Hill; Vice-president, M. M. Pome- 
ranz, M.D., 911 Park Ave., New York City; Secre- 
tary, W. F. Francis, M.D.; Treasurer, Theodore 
West, M.D., United Hospital, Port Chester. Meet- 
ings first Monday evening each month at McAlpin 
Hotel. 


NORTH CAROLINA 


Radiological Society of North Carolina.—President, 
Robert P. Noble, M.D., 127 W. Hargett St., Raleigh; 
Vice-president, A. L. Daughtridge, M.D., 144 Coast 
Line St., Rocky Mount; Secretary-Treasurer, Major 
I. Fleming, M.D., 404 Falls Road, Rocky Mount. 
Meetings with State meeting in May, and meeting in 
October. 


OHIO 


Cleveland Radiological Society—President, North W. 
Shetter, M.D., Lakewood City Hospital, Lakewood; 
Vice-president, John Heberding, M.D., St. Eliza- 
beth’s Hospital, Youngstown; Secretary-Treasurer, 
Harry Hauser, M.D., Cleveland City Hospital, 
Cleveland. Meetings at 6:30 p.m. at Cleveland 
Chamber of Commerce Club on fourth Monday of 
each month from October to April, inclusive. 





Radiological Society of the Academy of Medicine 
(Cincinnati Roentgenologists).—President, George 
Benzing, M.D., St. Elizabeth Hospital, Covington, 
Ky.; Secretary-Treasurer, Justin E. McCarthy, M.D., 
707 Race St., Cincinnati, Ohio. Meetings held third 
Tuesday of each month. 


PENNSYLVANIA 


Pennsylvania Radiological Society.—President, Syd- 
ney J. Hawley, M.D., Geisinger Memorial Hospital 
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Danville; First Vice-president, William J. McGregor, 
M.LD., 744 Franklin Ave., Wilkinsburg; Second Vice- 
president, Oscar M. Weaver, M.D., 12 S. Main St., 
Lewistown; Secretary-Treasurer, Lloyd E. Wurster, 
M.D., 416 Pine St., Williamsport; President-elect, 
Charles S. Caldwell, M.D., 520 S. Aiken Ave., Pitts- 
burgh. Annual meeting, May, 1938. Exact date 
and place to be decided. 





Philadelphia Roentgen Ray Society.—President, 
Thomas P. Laughery, M.D., Germantown Hos- 
pital; Vice-president, Elwood E. Downs, M.D., 
Jeans Hospital, Fox Chase; Secretary, Barton H. 
Young, M.D., Temple University Hospital; Tvreas- 
urer, R. Manges Smith, M.D., Jefferson Hospital. 
Meetings first Thursday of each month from October 
to May, Thompson Hall, College of Physicians, 19 S. 
22nd St., 8:15 P.M. 





The Pittsburgh Roentgen Society—President, F. L. 
Schumacher, M.D., Jenkins Arcade; Secretary, H. N. 
Mawhinney, M.D., Mercy Hospital. Two Fall and 
two Spring meetings at time and place designated by 
president. 


RHODE ISLAND 
See New England Roentgen Ray Society. 

SOUTH CAROLINA 
South Carolira X-ray Society —President, Robert B. 
Taft, M.D., 105 Rutledge Ave., Charleston; Secre- 
tary-Treasurer, Hillyer Rudisill, M.D., Roper Hos- 


pital, Charleston. Meetings in Charleston on first 
Thursday in November, also at time and place of 
South Carolina State Medical Association. 


SOUTH DAKOTA 


Meets with Minnesota Radiological Society. 


TENNESSEE 


Memphis Roentgen Club.—Chairmanship rotates 
monthly in alphabetical order. Meetings second 
Tuesday of each month at University Center. 





Tennessee State Radiological Society —President, H. S. 
Shoulders, M.D., 246 Doctors Bldg., Nashville; 
Vice-president, S. S. Marchbanks, M.D., 508 Medical 
Arts Bldg., Chattanooga; Secretary-Treasurer, Frank- 
lin B. Bogart, M.D., 311 Medical Arts Bldg., Chat- 
tanooga. Meeting annually with State Medical 
Society in April. 


VERMONT 


See New England Roentgen Ray Society. 


VIRGINIA 


Radiological Society of Virginia.—President, I’red M. 
Hodges, M.D., 100 W. Franklin St., Richmond; 
Vice-president, L. F. Magruder, M.D., Raleigh and 
College Aves., Norfolk; Secretary, V. W. Archer, 
M.D., University of Virginia Hospital, Charlottesville. 


WASHINGTON 


Washington State Radiological Society.—President, 
H. E. Nichols, M.D., Stimson Bldg., Seattle; Secre- 
tary, T. T. Dawson, M.D., Fourth and Pike Bldg., 
Seattle. Meetings fourth Monday of each month at 
College Club. 
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THE PRACTICE OF RADIOLOGY IN THE HOSPITAL 


A DISCUSSION OF THE PROPOSED SEPARATION OF THE X-RAY EXAMINATION INTO “‘TECHNICAL” 
AND “PROFESSIONAL”’ PORTIONS 


Prepared by the Executive Committee of the Pacific Roentgen Club 


Genesis.—The immediate cause for the con- 
sideration of this problem is the desire on the 
part of hospitals to include x-ray and clinical 
laboratory work along with standard bed care 
in hospitalization insurance plans. The inclu- 
sion of the services of the radiologist in such 
plans of insurance places the hospital in the po- 
sition of attempting to practise medicine. De- 


siring to circumvent such illegal practice it oc- 
curred to some hospital superintendents to sepa- 
rate the x-ray examination, and thereby the 
x-ray charges, into two parts, a so-called tech- 


nical part and a professional part. They pro- 
posed to furnish the first along with and as a 
part of hospitalization, and to furnish the sec- 
ond in a haphazard manner by “permitting” 
the roentgenologist to interpret the films (and 
charge therefor) when and if called in consul- 
tation. The root of the problem, therefore, lies 
in the peculiar relationship between hospitals 
and roentgenologists. 

Problem of Dual Interest.—It is perfectly ob- 
vious that there are two interests involved in 
the practice of roentgenology in a hospital. 
The hospital has an investment in equipment 
and space, and it sometimes provides technical 
and stenographic services and supplies to the 
department. It thus has a definite interest in 
the money to be collected. On the other hand, 
the physician practising roentgenology prac- 
tises his specialty with the use of the equipment 
and personnel, and, having to earn his living 
thereby, also has an interest in the money 
collected. 

Division of Dual Interest.—It would seem 
logical on superficial examination of the subject 
to divide the fee for x-ray service into two 
parts, one to cover overhead and one to cover 
professional service. The difficult problem is 
where to divide the examination and the fee. 


Some hospitals claim that it is a hospital pro- 
cedure up to the point of interpretation, that 
they can produce roentgenograms without any 
but lay help; others, having tried this plan, 
realize that the production of adequate roent- 
genograms requires more than lay help, that it 
is truly a professional or professional technical 
procedure (just as operative surgery, regarded 
by some as a technical procedure, is really a pro- 
fessional technical procedure). The following 
arguments are submitted to show that the hos- 
pital actually has no interest beyond the pro- 
vision of proper space and equipment, and, in 
some instances, materials, and personnel, and 
actually should not be allowed to attempt the pro- 
duction of roentgenograms without the services of 
the roentgenologist. Fluoroscopic examinations 
and roentgen diagnosis are assumed, without 
argument, to be medical procedures. 


HOSPITALS SHOULD NOT PRODUCE 
ROENTGENOGRAMS 


Firstly, because the technical work of pro- 
ducing a roentgenogram is a medical procedure. 

(a) It involves the penetration of the hu- 
man body by a very dangerous physical agent. 
In this sense, it is as much a medical procedure 
as the administration of drugs intravenously, 
subcutaneously, or by any way other than the 
patient’s own conscious act. 

(b) A knowledge of medical anatomy and 
at least a working knowledge of gross pathology 
is necessary to properly direct the angles of pro- 
jection in order to demonstrate the various 
parts involved, and in some cases a knowledge 
of diseases is required really to know what is to 
be shown. 

(c) Medical judgment is required to decide 
the adequacy or inadequacy of the films ob- 
tained. 
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(d) The making of films is part of the exami- 
nation of ill, often seriously ill, persons, and 
thus should be under the immediate direction 
of a physician (roentgenologist). 

The statement that the technical side of roent- 
genography is not a medical procedure origi- 
nates most frequently from those who are not in 
close contact with x-ray offices or hospital de- 
partments wherein they would see readily how 
often the roentgenologist is consulted by the 
technical staff on various cases. When a roent- 
genologist makes the statement he always as- 
sumes medical supervision. Any act that re- 
quires medical supervision is per se a profes- 
sional act. 

Secondly, because it is not possible to en- 
trust the entire examination to a lay technician, 
even though we grant that some lay technicians 
can do a great deal of the work adequately. 
Credit should be given to roentgenologists that 
they have been able to train so well relatively 
inexpensive assistants and thereby lower the 
cost of radiographic work. 

(a) Just as many surgeons’ nurses take care 
of many of the routine surgical dressings and in 
many of the hospitals assist at operations, but 
are not allowed to do these things except under 
supervision, so x-ray technicians may do many 
technical procedures, but they should be under 
the supervision and direct control of a physician 
responsible for these procedures. 

(b) Any case deviating from the routine re- 
quires a medical opinion from a roentgenologist 
as to whether more studies are needed to eluci- 
date the problem. The value of most roent- 
genologic departments varies directly with the 
amount of time and supervision given to it by 
the roentgenologists. 

(c) Such a procedure artificially separates 
the method of examination from the interpre- 
tation of results. This sometimes causes seri- 
ous misunderstandings and mistakes. The 
proper balance between radiographic and fluoro- 
scopic work can be maintained only when the 
radiologist is present to make the decision. 

(d@) Lay controlled departments 
proved unsatisfactory. 

Thirdly, because the analogy between sur- 
gery and x-ray which has been advanced very 
often shows the true situation. In surgery, 
the hospital provides operating rooms, instru- 
ments, and nurses but does not attempt to use 
these instruments. In some medical depart- 
ments, the hospital provides blood-pressure ap- 
paratus, stethoscopes, and ophthalmoscopes, 
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but does not attempt to use them. In the x- 
ray department, by comparison, the hospital 
may provide x-ray apparatus, rooms, techni- 
cians, and clerical assistants but should not use 
them without medical supervision and, there- 
fore, should not attempt to produce roentgeno- 
grams. 

Problem of Specialization.—Granting all of 
the above, it could be argued that the attending 
physician should be able to direct the x-ray 
examination. The fact remains however, that, 
with few exceptions, he is not able to do so. If 
he were so able, roentgenology as a specialty 
would not have developed. The average con- 
scientious physician or surgeon will admit his 
inability to direct the entire x-ray examina- 
tion. X-ray technic in theory and in practice 
is so specialized that it is not possible to train 
all physicians in it. Good hospitals do not al- 
low any but qualified surgeons to operate in the 
surgery: no more should they allow any but 
qualified roentgenologists to operate in the de- 
partment of roentgenology. 

It might be argued that many of the simpler 
procedures could be done by a lay technical 
staff directed by the general practitioner. The 
fallacy of this is well shown by the average run 
of films from hospitals in small towns where 
this is done by necessity. 

It is self-evident that if men of any talent are 
to be attracted to the field of roentgenology, so 
that it can continue to advance, both for the 
improvement of diagnostic medical practice and 
for the general good of humanity, there must 
be sufficient rewards to make it attractive. 
The surgeon is able to do many minor things 
without charge because he can collect large fees 
for his technical (operative) work. The roent- 
genologist is not able to collect any such large 
fees and, therefore, must make small amounts 
from each examination. If the minor examina- 
tions were to be removed from his category, he 
would, in order to exist, have to charge more 
for the major examinations. 

One practical difficulty in dividing the fee 
for x-ray work is that with charges of such small 
denomination, the patients would object to 
paying two fees. Presuming that they paid 
the hospital fees first, they would assume that 
they had paid for their roentgenologic examina- 
tion and would balk at paying an interpreta- 
tion or diagnostic charge when this was sub- 
mitted by the doctor. Neither the lay public 
nor the medical profession have been educated 
to the two-fee idea. 
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Conclustons.—The x-ray examination is, and 
always has been, fundamentally a medical pro- 
cedure. Roentgenology as a science is still in 
its infancy. The medical profession as a whole 
should not stand by idly while hospitals or 
short-sighted lay interests try to take over this 
phase of medical practice under the guise of call- 
ing it a technical procedure. The actual opera- 
tion in surgery is in the same sense a technical 
procedure; auscultation and percussion are 
technical procedures; cystoscopic examinations 
are technical procedures. If all of these are 
separated from physicians, how will medicine, 
including radiology, advance or even maintain 
its present position? X-ray technicians must 
be trained by physicians. Who will train them 
when the specialty of radiology no longer exists? 
This whole proposal of artificial division is a 
retrograde step. 

Everyone agrees that the hospital should 
have a great interest in its equipment, in its 
space, and in its personnel, but here the interest 
ceases. They can charge for the materials, in- 
terest on investment, salaries, and rental but 
not for the production of roentgenograms. If 
the hospital is able to hold out as part of the 
bait for its insurance policy only the strictly 
hospital portion of the x-ray examination and 
if the patient has to pay the recognized roent- 
genologist for the rest, the bait will not be big 
enough. There seem to be better ways of pro- 
tecting the hospital’s interest than the division 
of the medical x-ray examination into two arti- 
ficial portions. One of these is the mainte- 
nance of the quality and soundness of the medi- 
cal care practised in the hospital; the other is 
the recognition of the rights of the medical pro- 
fession, who in the final analysis actually make 
the hospital what it is. . . a living institution for 
the care of the sick in the hospital. 
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THE AMERICAN BOARD 
OF RADIOLOGY 


. At the annual meeting of the American 
Board of Radioiogy, held in Atlantic City, 
June, 1937, the following requirements and 
recommendations as to professional training 
were adopted: 

The purpose of this report is to outline the 
method or methods which are recommended 
for graduate training in radiology. The spe- 
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cific requirements to which the Board of Radi- 
ology is committed at present are: 


(A) Professional Education! 

(1) Graduation from a medical schoo] 
of the United States or Canada, 
recognized by the Council on Med- 
ical, Education and Hospitals of 
the American Medical Association. 
Completion of an internship of 
not less than one year in a hospital 
approved by the same Council. 

(3) Three years’ training in radiology 
or sufficient experience in lieu 
thereof. 

Special Training (to be effective after 
Jan. 1, 1940) 

(1) A period of study after the intern- 
ship of not less than three years in 
an institution or radiological de- 
partment recognized by the same 
Council and the Board of Radiol- 
ogy as competent to provide a 
satisfactory training in the field of 
radiology, or equivalent training 
acceptable to the Board. 

This period of specialized prepara- 

tion shall include: 

(a) Graduate training in patho- 
logic anatomy, radiophysics, 
and radiobiology; 

(b) An active experience of not 
less than twenty-four months 
in a radiological department 
recognized by the Board and 
the Council as capable of pro- 
viding satisfactory training; 
Examination in the basic 
sciences of radiology as well 
as in the clinical aspects there- 
of. 


(B) 


In the final analysis the most important ele- 
ment in adequate radiologic training is not 
the school, nor the content or arrangement of 
the course, but the instructor. He should be 
endowed with the ability not only to teach 
but also to inspire, to stimulate, and to im- 
part by example those principles and that at- 
titude of mind conducive to the best practice 
of radiology. Similarly, the future of radiology 
depends not on the type or formula of the 
course nor on the accuracy or thoroughness of 


1In case of an applicant whose training has been 
received outside of the United States and Canada, the 
credentials must be satisfactory to the Advisory Board 
for Medical Specialties. 
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the instruction, but on the qualification of the 
candidate for training, and careful selection 
of candidates is the very foundation of suc- 
cessful education; for an excellent course can- 
not make a proficient radiologist out of poor 
material but an apt student may acquire 
competence despite limitations of opportu- 
nity. With this factor in mind, the Board 
suggests that the proper approach to graduate 
training in radiology is through a hospital or 
institutional residency and that the candidate 
be selected or approved by the radiologist in 
charge. 

There is universal agreement among teachers 
of radiology with the general principles out- 
lined above, but there is considerable diver- 
gence of opinion as to the best manner of exe- 
cuting them, the order in which subjects 
should be taken up, and the time which should 
be allotted to the various subdivisions of 
radiology. Such differences are nct only 
inevitable but also desirable, for radiologic 
education is still in the developmental stage, 
and its progress would be hampered by too 
rigid standardization at this time. [nstitu- 
tions vary as to the character of material at 
their command, and hence instructors differ 
in opinion as to the emphasis that should be 
laid on particular subjects. Because of these 
differences a precise and detailed plan of in- 
struction that would be appropriate at one 
institution might be largely inapplicable at 
another. Thus The American Board of Radi- 
ology feels that it is wise to allow generous 
latitude in the course of training it prescribes 
and that at present it is inadvisable to list 
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and narrowly define all the subjects that 
might well be taught or assign definite periods 
of study for each of them. 


Accordingly, the specifications enumerated 
are broad and flexible, and it will be left to the 
future to determine what course or combination 
of courses will produce the best qualified radiolo- 
gists. Among exceptions to this generaliza- 
tion, however, the Board wishes to stress the 
importance of pathology as a fundamental 
science in radiology. Radiologic examina- 
tion, diagnostic interpretation and treatment 
rest primarily on concepts of pathologic 
processes. For this reason the Board feels 
that at least six months of the first year should 
be devoted to the study of pathology and 
pathologic anatomy, with particular emphasis 
on gross pathology and that of tumors. Much 
of the required work in other basic sciences 
can be carried out along with the clinical, and 
no set period of time or other specification 
need be established at present: for example, 
physics can be reviewed during the study of 
radiotherapy. In general, the Board is of 
the opinion that the first year should be given 
to pathology and radiologic technic and 
toward acquiring the broad radiologic view- 
point, and that the second and third years 
should be given to the clinical applications 
of radiology, with at least six months devoted 
entirely to radiotherapy. Theses, advanced 
degrees, and original research are outside the 
province of present requirements. 


The following is a list of diplomates of 
The American Board of Radiology. 


Field 





1. Abbott, Hodson A. New York, N. Y. Radiology 
2. Abercrombie, Eugene Knoxville, Tenn. Roentgenology 
3. Abowitz, Jacob Los Angeles, Cal. Roentgenology 
4. Abraham, Arden L. Minneapolis, Minn. Radiology 
5. Achilles, William E. Geneva, N. Y. Diagnostic Roentgenology 
6. Ackemann, H. W. Rockford, Ill. Radiology 
7. Adair, Frank E. New York, N. Y. Therapeutic Radiology 
8. Albert, Simon Providence, R. I. Radiology 
9. Alexander, F. K. Philadelphia, Pa. Radiology 
10. Algin, Sergius V. Indiana, Pa. Diagnostic Roentgenology 
11. Allen, B. M. Wilmington, Del. Diagnostic Roentgenology 
*12. Allen, Bundy Tampa, Fla. Radiology 
13. Allen, Kenneth D. A. Denver, Colo. Radiology 
14. Allen, Lewis G. Kansas City, Kans, Radiology 
15. Allen, M. Lowry Philadelphia, Pa. Radiology 
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Allen, William E., Jr. 
Alley, Reuben G. 
Allison, R. G. 
Altman, W. S. 
Ames, Forrest B. 
Anderson, W. D. 
Andrews, J. Robert 
Ané, J. N. 

Anspach, William E. 
Archer, Vincent W. 
Arens, Robert A. 
Arneson, A. N. 
Ashbury, Howard E. 
Aspray, Joseph M. 
Atkins, S. M. 
Aurelius, J. Richards 
Avery, Philip S. 


Bachman, M. H. 
Bacon, Ralph D. 
Bader, E. R. 
Bailey, C. O. 
Bailey, Wilbur 
Baird, Joseph C. 
Baker, Charles F. 
Baker, Edgar C. 
Ball, Clarence F. 
Ball, Robert P. 
Barfield-Carter, M. 
Barker, Walter C. 
Barker, W. Allen 
Barnes, John M. 
Barnett, Arthur F. 
Barr, Richard E. 
Barrow, S. C. 
Barth, Earl E. 
Batchelder, Philip 
Bauer, August A. 
Baum, Samuel M. 
Baxter, O. D. 
Beals, John A. 
Beeler, Raymond C. 
Beilin, D. S. 

Bell, A. L. L. 

Bell, J. Sheridan 
Bell, Joseph C. 
Bendick, Arthur J. 
Benishek, Werner}L. 


Benjamin, Emanuel W. 


Bennett, James P. 
Berg, H. Milton 
Berger, Raymond A. 
Bernath, Gerald J. 
Bernstein, J. H. 
Bertin, E. J. 

Besser, Herman 
Bethea, W. R. 
Betts, Arthur 
Birdsall, Edgar 
Birkbeck, Norman J. 
Birkelo, C. C. 
Bishop, Paul A. 
Blackett, Charles W. 
Blaine, Edward S. 
Blake, Henry K. 
Blake, T. W. 

Bliss, Gerald D. 
Bloom, Arthur R. 
Bogan, Isabel K. 
Bogan, Mary E. 
Bogart, Franklin B. 
Boice, Ralph H. 
Bonnar, James M. 
Bonoff, Karl M. 
Boone, William H. 
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St. Louis, Mo. 
Pittsburgh, Pa. 
Minneapolis, Minn. 
Quincy, Mass. 
Bangor, Me. 
Memphis, Tenn. 
Cleveland, O. 

New Orleans, La. 
Chicago, IIl. 
University, Va. 
Chicago, IIl. 

St. Louis, Mo. 
Baltimore, Md. 
Spokane, Wash. 
Waterbury, Conn. 
St. Paul, Minn. 
New Brunswick, N. J. 


Youngstown, O. 
Erie, Pa. 
Cincinnati, O. 
Los Angeles, Cal. 
Los Angeles, Cal. 
Eau Claire, Wis. 
Newark, N. J. 
Youngstown, O. 
Rutland, Vt. 
New York, N. Y. 
Birmingham, Ala. 
Philadelphia, Pa. 
Petersburg, Va. 
Buffalo, N. Y. 
Eugene, Ore. 
Beaumont, Tex. 
Shreveport, La. 
Chicago, III. 
Providence, R. I. 
Chicago, Il. 

New York, N. Y. 
Sumter, S. C. 
Greenville, Miss. 
Indianapolis, Ind. 
Chicago, Ill. 
Brooklyn, N. Y. 
Waterbury, Conn. 
Louisville, Ky. 
New York, N. Y. 
Aurora, Til. 
Providence, R. I. 
Chicago, IIl. 
Bismarck, N. D. 
Richmond, Va. 
Detroit, Mich. 
New York, N. Y. 
Philadelphia, Pa. 
New York, N. Y. 
Memphis, Tenn. 
Spokane, Wash. 
Glens Falls, N. Y. 
Dayton, O. 
Detroit, Mich. 
Philadelphia, Pa. 
Boston, Mass. 
Los Angeles, Cal. 
New York, N. Y. 
Rochester, Minn. 
Altoona, Pa. 
Detroit, Mich. 
Brookline, Mass. 
Brookline, Mass. 
Chattanooga, Tenn. 
Parkersburg, W. Va. 
New Bedford, Mass. 
Los Angeles, Cal. 
New York, N. Y. 


Roentgenology 
Diagnostic Roentgenology 
Roentgenology 
Radiology 
Roentgenology 
Roentgenology 
Radiology 

Radiology 
Roentgenology 
Roentgenology 
Radiology 

Therapeutic Radiology 
Radiology 

Radiology 
Roentgenology 
Roentgenology 
Roentgenology 


Roentgenology 
Radiology 

Radiology 
Therapeutic Radiology 
Radiology 
Roentgenology 
Roentgenology 
Radiology 
Therapeutic Radiology 
Roentgenology 
Roentgenology 
Radiology 
Roentgenology 
Roentgenology 
Radiology 
Therapeutic Radiology 
Radiology 
Roentgenology 
Roentgenology 
Roentgenology 
Therapeutic Radiology 
Radiology 

Radiology 

Radiology 

Radiology 
Roentgenology 
Diagnostic Roentgenology 
Roentgenology 
Radiology 
Roentgenology 
Radiology 
Roentgenology 
Radiology 

Radiology 

Diagnostic Roertgenology 
Radiology 
Roentgenology 
Radiology 
Roentgenology 
Radiology 
Roentgenology 
Radiology 
Roentgenology 
Radiology 
Roentgenology 
Roentgenology 
Roentgenology 
Radiology 

Radiology 
Roentgenology 
Roentgenology 
Roentgenology 
Roentgenology 
Radiology 

Radiology 

Diagnostic Roentgenology 
Roentgenology 





Borman, C. N. 
Borrelli, Frank J. 
Borzell, F. F. 
Bouslog, John S. 
Bovard, Paul G. 
Bowen, Carl B. 
Bowen, David R. 
Bowie, E. R. 
Bowing, Harry H. 
Boyd, James F. 
Boyes, James G. 
Bradley, Robert A. 
Brams, Julius 
Brandenburg, H. P. 
Braun, Benj. D. 
Brennan, Francis J. 
Brenneman, R. E. 
Bridenbaugh, J. H. 
Brittain, Oman R. 
Broeser, Henry V. 
Bromer, Ralph S. 
Brooksher, W. R. 
Brouse, Ivan E. 
Brown, H. O. 
Brown, Percy 
Brown, Samuel 
Bruck, Samuel 
Bryan, Lloyd 
Burch, Hobart A. 
Burcham, Thomas A. 
Burdick, Mitchell 
Burgess, Charles J. 
Burnett, H. W. 
Butler, Nicholas G. 
Butler, P. F. 


Caldwell, Charles S. 
Callen, Harold S. 
Camp, John D. 
Campbell, Llovd A. 
Capp, Charles S. 
Carlson, Glenn D. 
Carr, Edson W. 
Carter, Ray A. 

Carty, John R. 

Case, James T. 
Cassidy, Raymund M. 
Cathcart, John W. 
Challenger, Chester J. 
Chamberlain, W. Edward 
Chamberlin, George W. 
Chapman, John F. 
Childe, Arthur E. 
Childs, D. S. 

Childs, S. B. 

Chilko, A. J. 

Christie, Arthur C. 
Church, John E. 
Cilley, Earl I. L. 
Claiborne, E. N. 
Clapp, Roland D. 
Clark, D. M. 

Clark, James J. 
Clark, Stanley A. 
Clark, William T. 
Clarkson, Wright 
Cleaves, Edwin N. 
Cleghorn, Charles D. 
Clement, Gage 
Cleveland, W. R. 
Climan, Max 

Coate, J. D. 

Coe, Fred O. 

Coffin, Whitman K. 
Cohoon, Carl W. 
Colcher, A. Edward 


COMMUNICATIONS 


Minneapolis, Minn. 
New York, N. Y. 
Philadelphia, Pa. 
Denver, Colo. 
Tarentum, Pa. 
Oakland, Cal. 
Philadelphia, Pa. 
New Orleans, La. 
Rochester, Minn. 
Providence, R. I. 
Plainfield, N. J. 
Atlantic City, N. J. 
Chicago, Ill. 
Denver, Colo. 
Chicago, Il. 
Oshkosh, Wis. 
Meadville, Pa. 
Billings, Mont. 
Salina, Kans. 
Hoboken, N. J. 
Bryn Mawr, Pa. 
Fort Smith, Ark. 
Jacksonville, Ill. 
Tampa, Fla. 
Boston, Mass. 
Cincinnati, O. 
Philadelphia, Pa. 
San Francisco, Cal. 
Elmira, N. Y. 
Des Moines, Ia. 
Erie, Pa. 
Lawrence, Mass. 
Dayton, O. 
Hartford, Conn. 
Boston, Mass. 


Pittsburgh, Pa. 
Bradford, Pa. 
Rochester, Minn. 
Saginaw, Mich. 
San Francisco, Cal. 
Dallas, Tex. 
Chicago, II. 

Los Angeles, Cal. 
New York, N. Y. 
Chicago, IIl. 
Chicago, III. 

El Paso, Tex. 
Chicago, IIl. 
Philadelphia, Pa. 
Philadelphia, Pa. 
Pasadena, Cal. 
Montreal, Que. 
Syracuse, N. Y. 
Denver, Colo. 
New Rochelle, N. Y. 
Washington, D. C. 
Pontiac, Mich. 
Bellingham, Wash. 
New York, N. Y. 


West Medford, Mass. 


Santa Barbara, Cal. 
Atlanta, Ga. 
South Bend, Ind. 
Janesville, Wis. 
Petersburg, Va. 
Boston, Mass. 
Miami, Fla. 
Duluth, Minn. 
Evansville, Ind. 
Hartford, Conn. 
Oakland, Cal. 
Washington, D. C. 
Boston, Mass. 
Bay Shore, N. Y. 
Philadelphia, Pa. 
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Radiology 

Diagnostic Roentgenology 
Radiology 

Radiology 

Diagnostic Roentgenology 
Roentgenology 

Radiology 

Roentgenology 
Therapeutic Radiology 
Radiology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Radiology 

Diagnostic Roentgenology 
Radiology 

Radiology 

Roentgenology 
Diagnostic Roentgenology 
Radiology 

Radiology 

Roentgenology 
Roentgenology 
Roentgenology 
Roentgenology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Radiology 

Radiology 


Roentgenology 

Radiology 

Roentgenology 
Therapeutic Radiology 
Radiology 

Roentgenology 
Diagnostic Roentgenology 
Roentgenology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Diagnostic Roentgenology 
Roentgenology 
Roentgenology 
Roentgenology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Diagnostic Roentgenology 
Radiology 

Radiology 

Radiology 

Diagnostic Roentgenology 
Radiology 

Radiology 

Roentgenology 
Diagnostic Roentgenology 
Diagnostic Roentgenology 





204. 


206. 
207. 
208. 
209. 
210. 
211. 
212. 
213. 
214. 
215. 
216. 
217. 
218. 
219. 
220. 
221. 
222. 
223. 
224. 
225. 
226. 
227. 
228. 
229. 
230. 
231. 
232. 
233. 
234. 
235. 
236. 
237. 
238. 


Cole, J. M. 

Cole, Lewis Gregory 
Cole, Paul F. 

Cole, William Gregory 
Coley, Stephen W. 
Colgan, William S. 
Collins, E. N. 
Collins, James N. 
Collins, John J. 
Cook, Benjamin F. 
Cook, Carroll E. 
Cook, Orrin S. 

Cook, Philip H. 
Cooley, R. M. 
Copleman, Benjamin 
Coray, Q. B. 
Corcoran, William J. 
Cornett, George W. 
Costolow, William E. 
Covington, E. Eugene 
Cowan, Irving I. 
Cowherd, Frank G. 
Cox, Michael J. 
Crain, C. F. 

Cramp, G. W. 
Crane, A. W. 
Crawford, Helen L. 
Crosby, Leonard G. 
Crossan, John W. 
Crowder, E. R. 
Cummings, Edson S. 


Cunningham, Lester W. 


Currin, Francis W. 
Curtis, Richard C. 
Cushway, B. C. 


D’Amico, Michael 
Dahl, H. W. 

Dann, David S. 
Dannenberg, Max 
Danzer, Joseph T. 
Dauksys, Joseph 
Davidson, S. G. 
Davidson, Sol C. 
Davis, Ernest L. 
Davis, F. M. 

Davis, H. E. 

Davis, Henry B. 
Davis, Kenneth S. 
Davison, C. O. 
Davison, R. Winthrop 
Debbie, Anthony G. 
Decker, Fred H. 
Deetjen, Christian 
DeGraff, Ralph M. 
DeHollander, William 
deLorimier, Alfred A. 
Delario, Anthony J. 
Dempster, J. H. 
Denham, Harry C. 
Derr, John S. 
Desjardins, Anatole 
Desjardins, Arthur U. 
Dessen, Edward 
Dessen, Louis A. 
Deweese, E. R. 

Dick, Paul G. 
Dickinson, J. C. 
Dixon, George S 
Donaldson, S. W. 
Doub, Howard P. 
Doughty, William M. 
Dowell, Dawson A. 
Downing, Robert E. 
Downs, Elwood E. 
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Windsor, Ont. 
New York, N. Y. 
Springfield, Mo. 
New York, N. Y. 
Memphis, Tenn. 
Bridgeport, Pa. 
Cleveland, O. 


. Indianapolis, Ind. 


Thomasville, Ga. 
Rutland, Vt. 
Chicago, III. 
Sacramento, Cal. 
Worcester, Mass. 
Jackson, Mich. 
Perth Amboy, N. J. 
Salt Lake City, Ut. 
Scranton, Pa. 
Yakima, Wash. 
Los Angeles, Cal. 
Baltimore, Md. 
Milwaukee, Wis. 
Cumberland, Md. 
Pittsfield, Mass. 
Corpus Christi, Tex. 
Brooklyn, N. Y. 
Kalamazoo, Mich. 
Indianapolis, Ind. 
Denver, Colo. 

Los Angeles, Cal. 
Evanston, III. 
Portland, Me. 
Mandarin, Fla. 
Brooklyn, N. Y. 
Corsicana, Tex. 
Chicago, II. 


New Haven, Conn. 
Des Moines, Ia. 
Kansas City, Mo. 
Brooklyn, N. Y. 
Oil City, Pa. 


Excelsior Springs, Mo. 


Bluefield, W. Va. 
Rochester, N. Y. 
Springfield, Mass. 
San Antonio, Tex. 
Chicago, Il. 
Lancaster, Pa. 
Los Angeles, Cal. 
Poughkeepsie, N. Y. 
Trenton, N. J. 

St. Albans, N. Y. 
Peoria, IIl. 
Baltimore, Md. 
Buffalo, N. Y. 
Springfield, II. 
Ancon, Canal Zone 
Paterson, N. J. 
Detroit, Mich. 
Gloversville, N. Y. 
Frederick, Md. 
Wilkes-Barre, Pa. 
Rochester, Minn. 
Philadelphia, Pa. 
Hazleton, Pa. 
Kansas City, Mo. 
Chicago, Ill. 
Tampa, Fla. 

New York, N. Y. 
Ann Arbor, Mich. 
Detroit, Mich. 
Cincinnati, O. 
Omaha, Neb. 
Terre Haute, Ind. 
Woodbury, N. J. 


Roentgenology 
Roentgenology 
Radiology 
Roentgenology 
Roentgenology 
Radiology 

Diagnostic Roentgenology 
Radiology 

Radiology 

Diagnostic Roentgenology 
Diagnostic Roentgenology 
Roentgenology 
Radiology 
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Radiology 
Roentgenology 
Roentgenology 
Roentgenology 
Therapeutic Radiology 
Therapeutic Radiology 
Diagnostic Roentgenology 
Roentgenology 
Roentgenology 
Radiology 
Roentgenology 
Roentgenology 
Roentgenology 
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Diagnostic Roentgenology 
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Diagnostic Roentgenology 
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Diagnostic Roentgenology 
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Roentgenology 
Roentgenology 
Diagnostic Roentgenology 
Radiology 

Radiology 
Roentgenology 

Radiology 

Roentgenology 
Diagnostic Roentgenology 
Radiology 

Radiology 

Diagnostic Roentgenology 
Roentgenology 
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Radiology 

Diagnostic Roentgenology 
Diagnostic Roentgenology 
Roentgenology 
Roentgenology 
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Radiology 

Diagnostic Roentgenology 
Radiology 
Roentgenology 
Roentgenology 
Diagnostic Roentgenology 
Roentgenology 
Radiology 

Radiology 

Radiology 

Radiology 

Radiology 























255. 


256. 


261. 


Drane, Robert 
Dresser, Richard 


Duckworth, Roy D. 
Duckworth, Willard D. 


Duffy, James J. 
Dumas, Charles E. 


Dunham, H. Kennon 


Durrance, Fred Y. 
Dyke, Cornelius G. 


Eastmond, Charles 
Edeiken, Louis 
Edstrom, Henry 


Edwards, Harold G. F. 
Edwards, J. Bennett 


Egbert, W. E. 


Ehrenpreis, Bernard 


Ehrlich, David E. 
Eisen, David 


Eldridge, Watson W., Jr. 


Eley, Clayton W. 
Elliott, Frederic E. 
Ellis, Ivan G. 
Elward, Joseph F. 
Eneboe, John B. 
Enfield, Charles D. 
Ericksen, Lester G. 
Ernst, Edwin C. 
Erskine, Arthur W. 
Ettinger, Alice 
Evans, Harry D. 
Evans, John 
Evans, William A. 
Eveleth, Fred S. 


Exner, Frederick B. 


Farmer, Harry L. 


Farrell, John T., Jr. 


Faust, J. J. 


Favour, Richmond, Jr. 


Feaster, O. O. 


Ferguson, James W. 
Feuerstein, Benjamin L. 


Fineman, Solomon 
Finkelstein, Arthur 


Finnegan, James F. 


Finney, Guy A. 
Firor, Whitmer B. 
Fisher, J. W. 
Fisher, L. F. 

Flax, Nathan 
Flinn, F. 

Flippin, Eugene L. 
Flynn, James M. 
Foley, Joseph M. 
Folkins, Frank H. 
Ford, Frances A. 
Fort, W. A. 
Fortier, Lucien A. 
Fouts, Roy W. 


Francis, Herbert C. 


Frank, Charles H. 
Fray, Walter W. 
Freedman, Eugene 
Freedman, John 
Freid, Jacob R. 
French, Gordon S. 
Frere, John M. 
Fricke, Robert E. 
Friedland, Henry 
Friedman, Asa B. 


Friedman, Harry F. 


Freidman, Jacob 
Friedman, Lewis J. 
Friedman, Max 
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Eastland, William E, 








Savannah, Ga. 
Boston, Mass. 


White Plains, N. Y. 
New Rochelle, N. Y. 


New York, N. Y. 
Worcester, Mass. 
Cincinnati, O. 
Houston, Tex. 
New York, N. Y. 


Brooklyn, N. Y. 
Philadelphia, Pa. 
Dubuque, Ia. 
Shreveport, La. 
Englewood, N. J. 
Chester, Pa. 
Brooklyn, N. Y. 
New York, N. Y. 
Toronto, Ont. 
Washington, D. C. 
Norfolk, Va. 
Brooklyn, N. Y. 
Madison, Wis. 
Washington, D. C. 
San Diego, Cal. 
Louisville, Ky. 
South Bend, Ind. 
St. Louis, Mo. 
Cedar Rapids, Ia. 
Boston, Mass. 
Philadelphia, Pa. 
Baltimore, Md. 
Detroit, Mich. 
Concord, N. H. 
Seattle, Wash. 





Cleveland, O. 
Philadelphia, Pa. 
Tyler, Tex. 
Washington, D. C. 


St. Petersburg, Fla. 


Pittsburgh, Pa. 
Bay Shore, N. Y. 
New York, N. Y. 
Philadelphia, Pa. 
Portsmouth, Va. 
Topeka, Kans. 
Baltimore, Md. 
Pittsburgh, Pa. 
South Bend, Ind. 
Cincinnati, O. 
Decatur, III. 
Baltimore, Md. 
Rochester, N. Y. 
Peoria, IIl. 
Redlands, Cal. 
Detroit, Mich. 
Mare Island, Cal. 
New Orleans, La. 
Omaha, Neb. 
Nashville, Tenn. 
Batavia, N. Y. 
Rochester, N. VY. 
Cleveland, O. 
Detroit, Mich. 
New York, N. Y. 
London, Ont. 


Chattariooga, Tenn. 


Rochester, Minn. 
New York, N. Y. 
Brooklyn, N. Y. 
Boston, Mass. 
New York, N. Y. 
New York, N. Y. 
New York, N. Y. 


Oklahoma City, Okla. 
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Friedman, Milton 
Friedman, Murray M. 
Fruchter, Joseph M. 
Fugate, Isaac T. 
Fulmer, Charles C. 
Fulton, Huston F. 
Furey, Warren W. 
Furst, Nathan J. 


Galanti, Charles P. 
Garland, L. H. 
Garrett, Leslie M. 
Gately, Tracy T. 
Gates, Russell 
Gelehrter, Joseph 
Gemmell, J. H. 
George, Arial W. 
Gerber, Isaac 
Gershon-Cohen, Jacob 
Geyman, Milton J. 
Ghrist, David M. 
Gian-Franceschi, Joseph 
Gianturco, Cesare 
Giles, Roy G. 

Gillies, Carl L. 
Gilmore, W. M. 
Gingold, Joseph R. 
Glover, M. H. 

Goin, Lowell S. 
Golden, Ross 
Goldman, Leonard B. 
Goldsmith, Maurice F. 
Goldstone, Karl H. 
Goodman, Moses 
Goodrich, Murray E. 
Goodwin, Perry B. 
Gordon, Donald C. 
Gorfinkell, Julius 
Gorsline, Clarence S. 
Gottlieb, Charles 
Grace, Joseph M. 
Grady, Henry W. 
Graham, Ralph S. 
Granger, Amédée 
Gray, Horace D. 
Green, Joseph H. 
Greenberg, David S. 


Greenberger, Edward D. 


Greenfield, Henry 
Grier, G. W. 
Grimm, Homer W. 
Groark, Owen J. 
Groeschel, L. B. 
Groh, Jean A. 
Groover, Thomas A. 
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second at the time and place of the meeting Secretary, 102-110 Second Avenue, S.W., 
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EXAMINATION FOR ENTRANCE INTO 
THE MEDICAL CORPS OF THE NAVY 


An examination of candidates for appoint- 
ment as Lieutenant (junior grade), in the 
Medical Corps of the Navy, will be held at all 
Naval Hospitals in the United States and at the 
Naval Medical School, Washington, D. C., 
beginning May 16, 1938. 

Candidates for admission must be between 
the ages of 21 and 32 years at time of ap- 
pointment, graduates of a Class “A” medical 
school, and have completed an internship of 
one year in a hospital accredited for interns by 
the American Medical Association and the 
American College of Surgeons. 

Those who are interested should write the 
Surgeon General, U. S. Navy, Bureau of Medi- 
cine and Surgery, Navy Department, Washing- 
ton, D. C., for further information in regard 
to the examination and the procedure to follow 
for them to appear before one of the Examin- 
ing Boards. 





BOOKS RECEIVED 


Books received are acknowledged under this 
heading, and such notice may be regarded as an 
acknowledgment of the courtesy of the sender. 
Reviews will be published in the interest of our 
readers and as space permits. 


Das VENTRICULOGRAMM (The Ventriculogram). 
Acta Radiologica, Supplementum XXV. 
By Erik LysHo_m, Dozent fur Medizin, 
Radiologie; BrErTIL EBENIUS, und HANs 
SAHLSTEDT, Assistenten am R6ntgeninstitut. 
II.—Teil, Die Seitenventrikel. A volume 
of 199 pages, with 284 illustrations. Pub- 
lished by P. A. Norstedt & Sons, Stockholm, 
Sweden, 1937. Price: 15 Kronen. 


THE PRACTICE OF IONIZATION. By J. NEWTON 
Dyson, M.R.C.S. (Eng.), L.R.C.P. (Lond.), 
with a Foreword by ELKIN P. CUMBERBATCH, 
M.A., B.M., (Oxon.), D.R.M.E. (Camb.), 
F.R.C.P. A volume of 178 pages, with 9 
illustrations. Published by Henry Kimpton, 
London, England, 1936. Price: $1.50. 


Synopsis or DIGESTIVE DiskAses. By JOHN 
L. Kantor, Ph.D., M.D., Associate in 
Medicine, Columbia University; Gastro- 
enterologist and Associate Roentgenologist, 

Montefiore Hospital for Chronic Diseases, 

New York. A volume of 302 pages, with 40 
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illustrations. Published by C. V. Mosby 
Co., St. Louis, Mo., 1937. Price: $3.50. 


Court. By 
SAMUEL WRIGHT DONALDSON, A.B., M.D., 
F.A.C.R., St. Joseph’s Mercy Hospital, 
Ann Arbor, Michigan. A volume of 230 
pages. Published by Charles C. Thomas, 
Springfield, Ill., 1937. Price: $4.00. 


SOME QUANTITATIVE ASPECTS OF THE BIOLOGI- 


CAL ACTION OF X- AND GAMMA Rays. By 
C. M. Scott, M.D. Special Report Series 
No. 223. A volume of 99 pages, with 21 
illustrations. Medical Research Council. 


RADIATION THERAPY: ITS USE IN THE TREAT- 


MENT OF BENIGN AND MALIGNANT CONDI- 
TIONS. By IRA I. KapLan, B.Sc., M.D., 
Clinical Professor of Surgery, New York 
University Medical College; Director, Ra- 
diation Therapy Department, Bellevue Hos- 
pital, New York; Director, Division of 
Cancer, Department Hospitals, City of New 
York; Director, New York City Cancer 
Institute; Associate Radiologist, Lenox Hill 
Hospital, New York: Editor (Therapeutic 
Section) “Year Book of Radiology.” A 
volume of 558 pages, with 198 illustrations. 
Published by Oxford University Press, New 
York City. Price: $10.00. 


THE 1937 YEAR Book OF RADIOLOGY. Radio- 


logic Diagnosis. Edited by CHARLES A. 
Waters, M.D., Associate in Roentgenology, 
Johns Hopkins University; Asst. Visiting 
Roentgenologist, Johns Hopkins Hospital: 
Associate Editor, WHITMER B. Firor, M.D., 
Asst. in Roentgenology, Johns Hopkins 
University. Therapeutics, Edited by IRA 
I. KApLan, B.Sc., M.D., Director, Division 
of Cancer, Dept. of Hospitals, City of New 
York, Clinical Professor of Surgery, New 
York University Medical College, Director 
Radiation Therapy Dept., Bellevue Hospi- 
tal, New York City; Director, New York 
City and Brooklyn Cancer Institutes; Asso- 
ciate Radiologist, Lenox Hill Hospital, New 
York City. A volume of 503 pages, with 
550 illustrations. Published by The Year 
Book Publishers, Inc., Chicago, Ill., 1937. 
Price: $4.50. 


PRINCIPLES OF ROENTGENOLOGICAL INTERPRE- 


TATION. By L. R. Sante, M.D., Professor 
of Radiology, St. Louis University School of 
Medicine; Radiologist to St. Louis City 
Hospital and St. Mary’s Hospital, St. Louis. 
A volume of 340 pages, with 330 illustra- 
tions. Published by Edwards Brothers, 
Inc., Ann Arbor, Michigan, 1937. Price: 
$5.50. 
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THE COLLAPSE THERAPY OF PULMONARY TU- 
BERCULOSIS. By JOHN ALEXANDER, M.D., 
F.A.C.S., Professor of Surgery, University 
of Michigan; Surgeon-in-Charge, Division 
of Thoracic Surgery, Department of Sur- 
gery, University of Michigan Hospital. A 
volume of 705 pages, with 367 illustrations. 
Published by Charles C. Thomas, Spring- 
field, Ill., 1937. Price: $15.00. 





BOOK REVIEWS 


CARCINOMA OF THE FEMALE GENITAL ORGANS. 
By M. C. Mavinowsky and E. QUATER. 
A volume of 255 pages, with 50 illustrations. 
Published by Bruce Humphries, Inc., Bos- 
ton, Mass., 1936. Price: $5.00. 


This volume, translated from the Russian 
by A. S. Schwartzmann, while not exhaustive, 
contains a sufficiently thorough discussion of 
the problem of carcinoma of the female sexual 
sphere. Beginning with a chapter on the 
pathogenesis and etiology of tumors, the 
writers discuss all phases of the problem in- 
cluding pathology, clinical appearance, and 
treatment, and wind up with a brief word on 
carcinoma of the breast. The material is ably 
arranged and presents what is probably a con- 
sensus of the opinions of most writers on this 
subject. 

The chapters on treatment are particularly 
good, giving an unbiased view of the places 
held by surgery and radiant energy. Methods 
of combining radium and x-ray are described 
and evaluated, and statistics are extensively 
quoted. The book is amply illustrated. 


GRUNDZUGE DER RONTGENPHYSIK (Fundamen- 
tals of Roentgen Physics). Eine Einfuh- 
rung in die Gesetze der R6ntgenstrahlen zur 
Verwendung in Physik, Kristallographie, 
Medizin, und Technik. By Dr. Pui. Fritz 
REGLER. A volume of 467 pages, with 339 
illustrations. Published by Urban & 
Schwarzenberg, Berlin, Germany, 1937. 
Price: RM 21. 


The author, who is an assistant professor in 
the “Technische Hochschule” in Vienna, has 
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prepared this book to familiarize the reader 
with the fundamental laws governing roentgen 
rays as they apply to physics, crystal analysis, 
medicine, and industry. 

Following a brief introduction regarding the 
production and wave length of roentgen rays 
their nature is explained in detail. Ample 
space is devoted to the discussion of the x-ray 
spectrum, the absorption and ionization by 
roentgen rays, their photochemical and bio- 
logical effects. Under the heading ‘“‘Ioniza- 
tion”’ the reader finds data on the international 
“r” and methods of determining the output of 
x-ray apparatus. The Geiger counter is briefly 
described. Brief but practical data on pro- 
tection against radiation are also supplied. 
Those interested in radiographic technic will 
welcome the chapter dealing with the theo- 
retical principles involved in producing and 
evaluating the roentgenogram. This includes 
the principles of stereoscopy, cinematography, 
and testing of screens. The theories of roent- 
gen spectroscopy and crystal analysis by means 
of roentgen rays are clearly related and the 
methods of Laue, Debye-Scherrer as well as 
the rotating crystal method have been included. 

The relation between tube potential and half 
value layer, the determination of the depth dose 


percentage and methods for measuring high 
voltage are also outlined. A discussion of dif- 
fraction of electrons on crystals, scattering of 
roentgen rays and electrons in liquids and gases, 
and a description of roentgen apparatus and 


tubes conclude the text. An appendix contains 
some tables with useful data on the wave length 
of characteristic radiation and lattice constants. 

Because the book is meant for a large group 
of readers the author has attempted not to give 
preference to the interests of one single science. 
This accounts for the fact that the medical 
reader would like, perhaps, additional data and 
more detail in those chapters which are of 
specific interest to him. However, the book 
contains a wealth of material, and because diffi- 
cult mathematical formule have been omitted, 
without subtracting from the accuracy of the 
presentation, it is recommended as a good in- 
troduction into the fundamentals of x-ray 
physics. 








ABSTRACTS OF CURRENT LITERATURE 


CONTENTS BY SUBJECT 


Heart and Vascular System 
Hodgkin’s Disease 
Hyperparathyroidism 

The Kidney 

The Knee Joint 

The Lungs 

Peptic Ulcer 


The Spine 
The Teeth 
Tuberculosis, Pulmonary 


THE FOLLOWING ABSTRACTORS HAVE CONTRIBUTED TO THIS ISSUE 


L. G. Jacoss, M.D., of Madison, Wis. 

E. T. Leppy, M.D., of Rochester, Minn. 

Ernst A. PoHLe, M.D., Ph.D., of Madison, Wis. 

CHARLES G. SUTHERLAND, M.B. (Tor.), of Rochester, Minn. 


S. M. Atkins, M.D., of Waterbury, Conn. 

S. RicHarD Beatty, M.D., of Madison, Wis. 
J. E. HABBE, M.D., of Milwaukee, Wis. 
Hans W. HerkE, M.D., of Milwaukee, Wis. 


ABSTRACTS IN THIS ISSUE LISTED ALPHABETICALLY BY AUTHORS 


AMERICAN MEDICAL ASSOCIATION, JOURNAL OF, 
Editorial. Cancer of the Lung 

BARRINGER, BENJAMIN S. The Treatment of 
Prostatic Carcinoma 

BéctereE,H. Small Calculus in the Kidney Pelvis 
Localized by the Intravenous Injection of a 
Small Quantity of Ténébryl 

BEvuTEL, A., and STRAND, F. Changes in Tumors 
of the Bronchus Following Radiation 
Therapy as Demonstrated in the Broncho- 


BRECHET, with TILLIER, H., jt. auth 

BRUNAUER, S. R. The Application of ‘‘Weak 
Radium Therapy” in Dermatology..... 

Camp, Joun D. Multiple Tumors within 
Spinal Canal 

CanTERO, A., with JuTRAS, A., jt. auth 

CuassarpD, M. Vertebral Epiphysitis and Pott’s 


‘the 


CLARKE, Francis M., with MOOLTEN, SYLVAN 
E., jt. auth 

D’AGOSTINO, FILORETO. The Roentgenologic 
Appearance of Bulbous Emphysema in Sub- 
ects with Cervical Ribs.......0..sceseaes 

DEUTSCHBERGER, O. Symptomatology and 
Therapy of Metastatic Carcinoma in the 
Spine 

DRESSER, RICHARD, and SPENCER, JACK. Hodg- 
kin’s Disease and Allied Conditions of Bone. 

Fiack, F. L. Primary Hematogenous Osteitis 
of the Patella 

Hampton, AUBREY P., and RoBINSON, J. Mav- 
RICE. The Roentgenographic Demonstra- 
tion of Rupture of the Intervertebral Disk 
into the Spinal Canal after the Injection of 
Lipiodol 

Haywoop, Henry, with Moo.TEeN, SYLVAN E., 
jt. auth 

HeIss, J. Roentgen Diagnosis and Treatment 
with X-rays in Dental Conditions 

HeRLant, M. Cancer of the Lung in the Hos- 
pitals of Brussels 

Hirscn, I. Seto, and ScuwarzscuILD, MyRON. 
Directed Roentgenography of the Thorax 
(The Cardiocairograph) 

Jatet, M. J. The Azygos Lobe and Congenital 
Costo-vertebral Malformations 

JANKER, R. Perforations (Stomach, Urinary 
Bladder, Kidney) 


756 
757 


755 


~ 


oe 


Jutras, A., and CANTERO, A. Use of Pitressin. . 

KORBLER, J. Roentgen [Injuries Following 
Therapeutic Irradiation 

LIEBMEISTER, G. Thrombosis of the Pulmonary 
Artery 

Lonc, EsMonp R., and SEIBERT, FLORENCE B. 
The Incidence of Tuberculous Infection in 
American College Students 

McGeacny, T. E., and PAuLuin, J. E. Dissect- 
ing Aneurysm oi the Aorta 

MOOoLTEN, SYLVAN E., CLARKE, FRANCIS M., and 
Haywoop, HENRY.  Bio-assay of a Para- 
thyroid Adenoma in a Case of Generalized 
Osteitis Fibrosa 

NEUGEBAUER, With STAUNIG, jt. auth 

Nocier, M. T. Prolonged Results in Some 
Cases Treated with Radium 

Oscoop, HERMAN A. Evaluation of Dental 
Roentgen Findings in Relation to Focal In- 
fection and Systemic Disease 

PAULLIN, J. E., with McGeacny, T. E., jt. 
auth 

ROBINSON, J. MAURICE, with HAMPTON, AUBREY 


RoESLER, HuGo. A Roentgenological Study of 
the Heart Size in Athletes 

RoguEs, M. Findings in the Death of a Radiol- 
ogist 

ScHNEIDER, G. H. Effect of Roentgen Therapy 
on Hypertrophy of the Prostate 

SCHWARZSCHILD, Myron, with Hirscu, I. SETH, 
jt. auth 

SEIBERT, FLORENCE B., with LONG, ESMOND R., 
jt. auth 

SPENCER, JACK, with DRESSER, RICHARD, jt. auth. 

STAUNIG and NEUGEBAUER. Roentgen Therapy 
of Paradentitis 

STRAND, F., with BEUTEL, A., jt. auth 

SYCAMORE, LESLIE K. Recurrent 
Spontaneous Pneumothorax 

TENENBAUM, JOSEPH. Echinococcus Cyst of the 
Kidney 

TILLER, H., and BrécHET.  Spondylolisthesis 
with Regional Disturbances of Calcium 
Metabolism 

UHLMANN, E. Results of Treatment with Small 
Doses of Radium Emanation 

WUCHERPFENNIG, V. A Severe Roentgen “‘Com- 
bination” Injury 


Idiopathic 


3 








754 


HEART AND VASCULAR SYSTEM 


A Roentgenological Study of the Heart Size in 
Athletes. Hugo Roesler. Am. Jour. Roentgenol. and 
Rad. Ther., December, 1936, 36, 849-853. 

The author discusses the differing opinions of vari- 
ous investigators as to the influence of strenuous 
athletics requiring prolonged exertion on heart size 
and heart muscle hypertrophy. Serial or single ortho- 
diagraphic studies on four individuals all giving a his- 
tory of some years of athletic activities, lead to the 
belief that as a result of sucn physical activities there 
may develop a slight but significant enlargement, to be 
followed by measurable decrease in heart size shortly 
after such exertions are discontinued. 

J. E. HaBBE, M.D. 


Directed Roentgenography of the Thorax (The Car- 
diocairograph). I. Seth Hirsch and Myron Schwarzs- 
child. Am. Jour. Roentgenol. and Rad. Ther., January, 
1937, 37, 13-20. 

This refers to an exposure of the chest at a predeter- 
mined phase of the cardiac cycle, and is accomplished 
by the synchronization of the exposure with a selected 
‘phase of the circulatory phenomenon, namely, the ac- 
tion current impulse. The desirable instant is the end- 
phase of diastole, and by the use of an apparatus which 
is very thoroughly described the exposure is made by 
the R wave of the electrocardiogram, and thus without 
the use of any time delay. If it is desired to make the 
exposure at systole, it can be simply arranged so. Thus 
the heart in systole and diastole can be compared, and 
films at a later date taken in the same phase for com- 
parison. This method has proven that an exposure 
lasting through several cardiac cycles does not show the 
heart in maximum diastole. Kymographic studies can 
also be timed for correct phase by the same apparatus. 

This apparatus, by means of which for the first time 
the exposure can be made at a predetermined phase of 
the cardiac cycle, was invented and constructed by the 


authors. 
S. M. Atkins, M.D. 





Dissecting Aneurysm of the Aorta. T.E. McGeachy 
and J. E. Paullin. Jour. Am. Med. Assn., May 15, 
1937, 108, 1690-1698. 

Of almost 500 cases dealing with rupture of the aorta 
reported in the literature, in only nine has a correct 
antemortem diagnosis been made. Dissecting aneurysm 
of the aorta is an incomplete rupture of the aortic wall 
wherein the escaping fluid separates the layers of the 
arterial wall to a variable extent. There is usually a 
terminal rupture at some distant point, either extern- 
ally or into the original blood channel. Rarely, spon- 
taneous fibrosis and healing occur without a second 
rupture. It is most common between the ages of 
40 and 70 years. Males are affected twice as frequently 
as females. It is found approximately once in 500 
autopsies. There are two main causative factors: a 
defective aortic wall, usually a degenerative change in 
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the media as a result of sclerosis of the vasa vasorum, 
and an abnormal hydrostatic pressure in the aorta. 

The onset is sudden, during exertion, with agonizing, 
tearing pain, usually in the anterior portion of the chest, 
which is so severe that shock immediately follows, 
The pain more often radiates to the back in either the 
thoracic or the lumbar region. 

The roentgenographic features are: a deformity of 
the supercardiac shadow, which may or may not 
pulsate under the fluoroscope; an arcuate excrescence 
arising from any portion of the thoracic aorta, at times 
a shadow may be seen along an aortic branch, and this 
is the most pathognomonic of all x-ray appearances, 
There is at times displacement of the trachea and 
esophagus, and at times a non-fatal leakage may be evi- 
dent as a pleural effusion, usually left-sided or as a 
mediastinal infiltration. Cardiac hypertrophy is nearly 
always present. 

CHARLES G. SUTHERLAND, M.B. (Tor.). 


HODGKIN’S DISEASE 


Hodgkin’s Disease and Allied Conditions of Bone. 
Richard Dresser and Jack Spencer. Am. Jour. Roent- 
genol. and Rad. Ther., December, 1936, 36, 809-815. 

In a recent five-year period, 149 cases of Hodgkin’s 
disease were examined with particular attention to 
the osseous system for evidence of bone lesions. There 
were 16 cases showing bone changes; an incidence, 
therefore, of 10.7 per cent. Subsequent to this series 
there were 46 more cases found with bone changes in 
Hodgkin’s disease. The pathologist classified most of 
the bony lesions as belonging to the Hodgkin’s group, a 
small percentage as reticulum cell sarcoma, and a very 
few as lymphosarcoma. The majority of the cases were 
in the third or fourth decades of life. 

The bones most commonly involved were: spine 
(usually lumbar), 24 per cent; pelvis, 19 per cent; 
ribs, 9 per cent; sternum, 7.5 per cent. The x-ray 
appearance simulates metastatic malignancy, or (less 
often) Ewing’s tumor, osteogenic sarcoma, or bone cyst 
The picture is not characteristic. 

The bone involvement was an early one in 25 per 
cent of the cases wherein it was found. However, 
a primary involvement of the bones without involve- 
ment of lymph nodes, spleen, or liver was not found, 
the bone involvement being either metastatic via the 
blood stream or by direct extension from diseased 
glands. 

While relief of pain by roentgen therapy is often 
striking, the x-ray appearance of the lesions after treat- 
ment is often stationary. High voltage and daily 
doses of from 200 to 300 r are recommended. 

J. E. Hasse, M.D. 


HYPERPARATHYROIDISM 


Bio-assay of a Parathyroid Adenoma in a Case of 
Generalized Osteitis Fibrosa, Sylvan E. Moolten, 
Francis M. Clarke, and Henry Haywood. Jour. Am. 
Med. Assn., Jan. 9, 1937, 108, 111, 112. 
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This is a report of a typical case of hyperparathyroid- 
ism in which surgical excision of an adenoma of the 
left lower parathyroid gland resulted in marked clinical 
improvement. 

Bio-assay of the gland revealed approximately 105 
units of hormone per gram. 

Search of the literature revealed no previous instance 
in which direct analysis was made of the hormone con- 
tent of such an adenoma. 

CHARLES G. SUTHERLAND, M.B. (Tor.). 


THE KIDNEY 


Small Calculus in the Kidney Pelvis Localized by the 
Intravenous Injection of a Small Quantity of Ténébry!. 
H. Béclére. Bull. et Mém. Soc. Radiol. Méd. de France, 
January, 1937, 25, 11, 12. 

A small opaque calculus in the region of the right 
kidney was definitely localized by the injection of 20 c.c. 
of 30 per cent Ténébryl, which gave a shadow of rela- 
tively little density. After 15 minutes the stone was 
hidden by the dye, but after 35 minutes, lessened con- 
centration of the dye permitted its visualization in the 
lower pole of the pelvis. 

S. RicHARD Beatty, M.D. 


Echinococcus Cyst of the Kidney. Joseph Tenen- 
baum. Jour. Am. Med. Assn., May 15, 1937, 108, 
1704, 1705. 

Hydatid disease involving the kidney is rare in this 
country. Approximately thirty cases have been re- 
ported in the American literature. Hydatid disease rep- 
resents the larval or cystic stage of the Taenia echinococ- 
cus, which in the mature stage is found in the small in- 
testine of the dog, wolf, cat, and other carnivora. 
In common with cattle, sheep, horses, and other her- 
bivora, man shares the function of intermediary host 
through ingestion of parasitic ova passed on with the 
feces from an infested primary host (commonly the 
dog). The larva liberated in the process of digestion is 
carried through the portal venous system to the liver 
(the most common location of hydatid cyst), thence 
less commonly to the lungs and, if not arrested before 
it reaches the left ventricle, it may be swept through the 
circulation into any other part of the body, including 
the cortex of the kidney. Echinococcus cyst in the 
kidney is found in about 2 per cent of the cases of hy- 
datid disease. 

It takes approximately fifteen to twenty years for the 
development of a full-sized echinococcus cyst, and as 
long as there is no communication with the pelvis 
(closed cyst) there are no early symptoms except su: h 
as may be caused later through pressure, displacement, 
and destruction of the kidney substance associated with 
hydronephrosis. In time, especially in the presence of 
infection, the tissues of the hydronephrotic pelvis ad- 
jacent to the sac may yield to pressure, establishing free 
communication for spontaneous evacuation of the cystic 


contents (spontaneous cure). More often, after spilling 
some of its contents, the communicating rent may be- 
come sealed and the sac refilled with daughter cysts 
(fractional evacuation). This process may be repeated 
from time to time, accompanied by renal colic due to 
passage of the daughter cysts through the ureters, and 
occasionally hematuria. There are two other eventuali- 
ties of cyst involution: one caused by the slow leakage 
and absorption of the echinococcus fluid, with consecu- 
tive degeneration and calcification of the cyst (a proc- 
ess similar to autonephrectomy in renal tuberculosis), 
or the cyst may rupture externally, spilling its contents 
into the perirenal space and peritoneal sac (hydatid 
peritonitis). There is also danger of metastatic sec- 
ondary echinococcosis due to a rupture of a fertile 
simple cyst into the heart or venous system. 

Plain roentgenograms of the genito-urinary tract may 
or may not show the presence of a large mass in the 
kidney region; pyelography rarely fails to demonstrate 
some degree of hydronephrosis, compression or dis- 
placement, irregularity or a moth-eaten appearance of 
one or more calices, and in the colicky type some de- 
gree of dilatation of the ureter. 

CHARLES G. SUTHERLAND, M.B. (Tor.). 


THE KNEE JOINT 


Primary Hematogenous Osteitis of the Patella. F. 
L. Flack. Jour. Am. Med. Assn., June 26, 1937, 108, 
2199. 

Primary spontaneous hematogenous osteitis of the 
patella, according to the reported cases, is rare. The 
diagnosis of this condition is not often made early 
enough to prevent marked destruction of the patella 
and extension of the lesion. Records of about 40 cases 
were found in the literature. 

The author reported a case in a female, aged 20, with 
a history of gradually increasing pain over a period of 
eight weeks. There was no history of trauma or local 
infection. X-ray examination showed marked absorp- 
tion and osteitis of the patella, with multiple sequestra. 
An incision was made over the patella, and a large 
pocket of pus was evacuated. Microscopic examina- 
tion and cultures showed Staphylococcus aureus. While 
no history was obtainable, a metastatic infection from 
the throat was suspected as the etiologic factor. 

CHARLES G. SUTHERLAND, M.B. (Tor.). 


THE LUNGS 


Cancer of the Lung in the Hospitals of Brussels. 
M. Hertant. Bruxelles Médical, March 28, 1937, 
800-819. 

It is the belief of the author that the actual incidence 
of pulmonary cancer is increasing. In one of Brussels, 
two larger hospitals, in 1924, the percentage of pul- 
monary cancers found was 2.2 per cent of all cancers. 
In 1935, 14.5 per cent of all cancers were pulmonary. 
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In another hospital, of 446 cancer autopsies, pul- 
monary cancer was present in 6 per cent, in 1924, but 
in the year 1935 the incidence was 13 per cent. 

Of a total.of 103 cases of pulmonary carcinoma, 84 
were men, 19 were women. The major incidence oc- 
curred in the sixth decade, the youngest victim in this 
series being 28, the oldest 77. 

The etiologic factors are discussed in some detail; 
no specific cause can be determined. 

The author discusses the pathologic anatomy of 
pulmonary tumors, their metastases and the secondary 
pathology at length. The article is to be continued in 
another issue. 

S. RrcHarD Beatty, M.D. 


Thrombosis of the Pulmonary Artery. G. Lieb- 
meister. Miinchen. med. Wchnschr., July 16, 1937, 
84, 1131, 1132. 

This is a case report of a patient with thrombosis of 
the pulmonary artery and other cardiac disease. The 
author thinks the diagnosis can be made clinically on 
the basis of a cyanosis, which has not been present 
since childhood, of disproportion between the deep 

_cyanosis and the slight dyspnea, and of the finding of 
greatly increased and sharply marked out vascular 
shadows in the roentgenograms of the pulmonary hilus. 

L. G. Jacoss, M.D. 


The Roentgenologic Appearance of Bulbous Emphy- 
sema in Subjects with Cervical Ribs. Filoreto d’Agos- 
tino. Archivio di Radiologia, 1936, 12, Nos. 3-4, 185- 
189. 

This is a case report of a patient followed, for three 
years, who had bulbous emphysema in the left apex. 
The author illustrates the lesion by serial roentgeno- 
grams, to show a relationship between it and cervical 


ribs. 
E. T. Leppy, M.D. 


Recurrent Idiopathic Spontaneous Pneumothorax. 
Leslie K. Sycamore. Am. Jour. Roentgenol. and Rad. 
Ther., December, 1936, 36, 844-848. 

A case is reported of a male, 30 years of age, who, 
within a period of three years, suffered five attacks of 
spontaneous pneumothorax involving the right chest. 
The causative factor, an emphysematous bleb, was 
demonstrable at several of the roentgen examinations. 
After the fourth recurrence it was thought advisable to 
excise the bleb. This was done, the microscopic ap- 
pearances indicating emphysematous bleb rather than 
congenital cyst. The patient has since remained free 
of recurrence. 

J. E. Hasse, M.D. 


Changes in Tumors of the Bronchus Following Radi- 
ation Therapy as Demonstrated in the Bronchogram. 
A. Beutel and F. Strand. Strahlentherapie, 1937, 59, 
497. 


RADIOLOGY 


The authors studied the changes in the chest roent- 
genogram with and without lipiodol injection in pa. 
tients who had been treated for carcinoma of the bron- 
chus by roentgen rays. The response to the treatment 
manifested itself in the chest film in a slow disappear- 
ance of the density produced by the tumor, followed by 
a shrinking process corresponding to an induration. 
Following injection of lipiodol the filling defects seen 
in the bronchus preceding the treatment become 
smaller, the irregular edges appear more smooth, and 
some of the obstructed bronchi become patent. If 
metastatic lymph glands are present and are reduced 
under radiation therapy, the encroachment on the 
bronchi disappears and normal contours are restored. 
The induration of the lung following shrinkage of the 
tumor may cause obliteration of some of the bronchi 
and lead later to the development of bronchiectasis. 

Ernst A. PoHLe, M.D., Ph.D. 


Cancer of the Lung. Editorial. Jour. Am. Med. 
Assn., May 15, 1937, 108, 1716, 1717. 

The incidence of cancer of the lung, as cited in recent 
statistical reports, varies between 5 and 10 per cent of 
all cancers. Among the contributing factors to this 
unmistakably steady increase, the injurious effects of 
tobacco smoking, exhaust gases from automobiles, tar 
on roads, and the influeriza epidemic of 1918-1919 have 
been suggested. None of these can be accepted as 
definitely causative. The disease is preponderantly 
more common in males than in females; about two- 
thirds of all cases occur between the ages of 40 and 60. 
A persistent cough, hemoptysis, and thoracic pain of a 
severe and continuous type in a man past the age of 
40 are highly suggestive of cancer. The earliest mani- 
festations may be those of metastasis away from the 
thoracic cage. Bronchopulmonary cancer displays a 
tendency to give rise to metastases to the liver, bones, 
spleen, pancreas and, with a characteristic frequency, to 
the suprarenals and the brain. X-ray examination of 
the chest alone is capable of rendering a correct diagnosis 
of carcinoma in not less than two-thirds of all cases. 
Bronchoscopic examination in the hands of an expert 
is valuable not only because it can visualize the tumor 
within the main bronchus but even more so because of 
the possibility of obtaining a biopsy specimen. The 
future of therapy rests largely on the success of lobec- 
tomies and occasional pneumonectomies. 

CHARLES G. SUTHERLAND, M.B. (Tor.). 


PEPTIC ULCER 


Perforations (Stomach, Urinary Bladder, Kidney). 


R. Janker. R6ntgenpraxis, November, 1936, 8, 51. 

Perforation of ulcers during or shortly after roentgen 
examination has been reported about fifty times in the 
literature. Because of the comparative rarity of this 
occurrence a case of perforation of a gastric ulcer during 
roentgen examination is described. The barium was 
seen outside the stomach or the second film, and free 
air was noted under the diaphragm. Because compres- 
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sion and deep palpation were not used, the author be- 
lieves that filling of the stomach with a rather large 
amount of barium was probably the cause for this acci- 
dent. The patient died. 

A case of perforation of the bladder probably caused 
by a very difficult cystoscopic examination with con- 
trast material outside the bladder on the cystogram 
shows the danger of injection of such substances after a 
difficult cystoscopy. The outcome was fatal. 

Injury to the kidneys by ureter catheters is not a 
rare occurrence. In the author’s case the catheter 
apparently perforated a calyx and kidney substance. 
The skiodan was seen between the kidney proper and 
its capsule. There was no untoward reaction from this 


accident. 
Hans W. Herke, M.D. 


PITRESSIN 


Use of Pitressin. A. Jutras and A. Cantero. Jour. de 
Radiol. et d’Electrol., August, 1936, 20, 443-445. 
(Reprinted by permission from British Med. Jour., Dec. 
12, 1936, p. 98 of Epitome of Current Medical Litera- 
ture.) 

The authors advise the use of pitressin, which is a 
non-oxytocic extract of the anterior lobe of the pitui- 
tary, in all cases of abdominal radiography in which the 
presence of gases may prove disturbing. Pitressin 
causes contraction of the smooth muscular fibers and 
thus helps to expel the intestinal gases. Pitressin is 
contra-indicated in cases of intestinal obstruction and 
in cases suffering from cardiac, vascular, or renal disease 
in view of the temporary increase of the blood pressure 
it usually produces. The medicament is given in doses 
of 1 c.c. intramuscularly. The authors usually give a 
saline enema before cholecystography and a plain water 
enema in intestinal radiography (for examination of 
the relief of the mucous membrane) prior to injection 
of pitressin. The radiographs are taken from one to 
three hours after the injection. 


THE PROSTATE 


Effect of Roentgen Therapy on Hypertrophy of the 
Prostate. G. H. Schneider. Strahlentherapie, 1937, 
59, 346. 

The author relates his experience with roentgen 
therapy in non-malignant hypertrophy of the prostate. 
He uses five fields of 10 X 15 cm. size and administers 
from 360 to 500 r per area in order to have 90 per cent 
of a skin erythema dose effective in the gland. A caliper 
is shown which permits the exact determination of the 
distance between skin surface and prostate. An analysis 
of 24 cases treated by him showed encouraging results. 

Ernst A. Ponte, M.D., Ph.D. 


The Treatment of Prostatic Carcinoma. Benjamin 
S. Barringer. Am. Jour. Roentgenol. and Rad. Ther., 
January, 1937, 37, 49-52. 

The most common origin of carcinoma is in the pos- 


terior lobe, especially when the lesion is large enough for 
diagnosis, and here aspiration biopsy will be depend- 
able in 80 per cent of the cases. Cystoscopy with ex- 
amination of section of the bladder neck can also be 
done. Surgical removal is difficult and the results not 
very satisfactory, and thus interstitial radon needles 
and external radiation combined offer a better outlook. 
S. M. Atkins, M.D. 


RADIATION INJURIES 


Roentgen Injuries Following Therapeutic Irradia- 
tion. J. Kérbler. Strahlentherapie, 1937, 59, 146. 
The author reports six cases of late roentgen injuries 
and discusses the precautions which should be observed 
in their prevention. Even so-called safe doses may lead 
to late reactions, especially if some secondary agent 
(ultra-violet light, medication, or chronic irritation) 
affects the irradiated skin. 
Ernst A. PoHLe, M.D., Ph.D. 


Findings in the Death of a Radiologist. M. Roques. 
Bull. et Mém. Soc. Radiol. Méd. de France, January, 
1937, 25, 95-98. 

The clinical, laboratory, and postmortem findings in 
the case of a radiological technician who was exposed 
to considerable roentgen radiation for ten years are 
given. The symptoms and clinical findings lead to a 
diagnosis of appendicitis, and laparotomy was performed. 
A trace of albumin was found in the urine. The blood 
studies showed 3,900,000 red cells, 19,700 white cells, 
polymorphonuclear leukocytes 87 per cent, small mono- 
nuclears 4 per cent, large mononuclears, 5 per cent, and 
lymphocytes 4 percent. The peritoneal contents were 
normal at operation. The patient post-operatively suf- 
fered crises of abdominal pain and died in a week. 

At postmortem the chief findings included a hazelnut- 
sized hemorrhage in the left frontal region, sanguineous 
peritoneal fluid with hemorrhage in the left subdia- 
phragmatic region centering in the pancreas, a small 
spleen with several miliary infarcts, recent infarct in 
the right kidney. 

The author believes death primarily was caused by 
hemorrhage in association with a toxic anemia due to 
x-ray. He discusses the effects of irradiation on the 
blood-forming elements. 

S. RicHARD Beatty, M.D. 


A Severe Roentgen “Combination” Injury. V. 
Wucherpfennig. Strahlentherapie, 1937, 58, 155. 

The author relates the history of two boys who were 
epilated in August, 1928, because of favus. As treat- 
ment, 475 r were applied over five fields with 84 kv., 
no filter, at 25 cm. F.S.D. Three weeks after the 
treatment both patients showed a roentgen reaction of 
the third or fourth degree over the scalp. Skin changes 
visible in the upper cheeks, eyelids, and conjuctiva were 
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suspicious of a chemical reaction and appeared to be 
due to the application of chrysarobin applied since the 
treatment. The lesions in one patient healed even- 
tually with complete epilation after four months, while 
the other required treatment over a two-year period. 
The court exonerated the clinic on the basis of the ex- 
planation of a combined injury. 
Ernst A. Pouie, M.D., Ph.D. 


RADIUM 


Prolonged Results in Some Cases Treated with 
Radium. M. T. Nogier. Bull. et Mém. Soc. Radiol. 
Méd. de France, January, 1937, 25, 87-91. 

The author presents three cases of cancer of the 
cervix alive and well fourteen years, seven years six 
months, and five years two months, respectively, follow- 
ing radium therapy; two cases of cancer of the tongue 
free of disease for six years six months, and three years 
five months, respectively, and a case of sublingual 
epithelioma now well for five years three months. The 
case histories and technic of employment of radium are 
given. 

S. RicHarRD Beatty, M.D. 


The Application of ‘“‘Weak Radium Therapy” in 
Dermatology. S. R. Briinauer. Strahlentherapie, 
1937, 58, 83. 

The term ‘“‘weak radium therapy” comprises, accord- 
ing to the author, the use of radium emanation taken in 
water per os, in bath or inhalations and also applica- 
tions of radio-active ointments. He describes a 9X12 
sq. cm. flexible radium applicator containing 1 mg. 
radium bromide. It is so constructed as to permit the 
use of alpha, beta, and gamma rays. It may be ap- 
plied for 12 hours in one sitting from three to six times, 
followed by an interval of from 10 to 14 days. The 
treatment seemed to be effective in eczema, psoriasis, 
lichen ruber planus, and papillomatosis of the skin in 
the face. The radon ointment was of benefit in pruri- 
tus, hyperkeratosis, and eczema between the toes. 

Ernst A. Ponie, M.D., Ph.D. 


Results of Treatment with Small Doses of Radium 
Emanation. E.Uhlmann. Strahlentherapie, 1937, 58, 
664. 

The author has seen good results in the treatment of 
roentgen ulcers by roentgen emanation; he has had op- 
portunity to observe 60 cases during the last seven 
years. Radium ointment is used which contains from 
50 to 100 E.S.E. per gram of vaseline. A dressing is 
applied and the emanation left, usually for eight hours. 
The treatment may be repeated at intervals of seven 
days. In patients whose skin is sensitive to ointments 
it is advisable to use moist dressings, preferably 2 per 
cent boric acid solution. Photographs of a roentgen 
ulcer, before and after treatment, in a patient with dia- 
betes, are shown in the article. 

Ernst A. Ponte, M.D., Ph.D. 


RADIOLOGY 


THE SPINE 


Spondylolisthesis with Regional Disturbance of Cal- 
cium Metabolism. H. Tillier and Bréchet. Bull, et 
Mém. Soc. Radiol. Méd. de France, February, 1937, 25, 
138-141. 

In conjunction with an old traumatic spondylolis- 
thesis with marked variation in the amount of calcium 
in the vertebre and calicification in the ilio-lumbar and 
other ligaments, films of the abdomen demonstrated 
a calcified plaque at the site of an appendectomy scar 
in one of the authors’ cases. They hypothesize a re- 
gional disturbance in calcium metabolism subsequent 
to the injury. 

S. RrcHARD Beatty, M.D. 


Vertebral Epiphysitis and Pott’s Disease. M. Chas- 
sard. Bull. et Mém. Soc. Radiol. Méd. de France, 
January, 1937, 25, 81-83. 

Vertebral epiphysitis in adolescents is rather frequent 
but is not always recognized in the less severe cases, 
The involvement of multiple vertebre and the con- 
servation of the intervertebral disks usually makes con- 
fusion with Pott’s disease unlikely. Occasionally, how- 
ever, the vertebral bodies show irregularities, deformi- 
ties, or actual loss of substance which simulate tubercu- 
lous lesions and rarely is there localized narrowing of 
the intervertebral space. The absence of the fus:form 
abscess shadow, the practically constant involvement 
of multiple vertebre, and the tendency to rapid recal- 
cification and hyper-calcification will serve to distin- 
guish these lesions from those of Pott’s disease. 

S. RrcHarp Beatty, M.D. 


Symptomatology and Therapy of Metastatic Car- 
cinoma in the Spine. O. Deutschberger. Strahlen- 
therapie, 1937, 58, 684. 

The author recommends 2,000 r effective in the af- 
fected vertebra and applied during a period of from three 
to four weeks in the treatment of metastatic carcinoma 
of the spine. Relief from pain is seen in the majority of 
cases, and in a small percentage recalcification occurs 
after a period of from three to four months. While 
some lesions may remain healed for a year and one-half, 
recurrences usually do occur. 

Ernst A. Pou.e, M.D., Ph.D. 


Multiple Tumors within the Spinal Canal. John D. 
Camp. Am. Jour. Roentgenol. and Rad. Ther., 
December, 1936, 36, 775-781. 

For completely obstructing lesions of the spinal canal 
the use of 2 c.c. of lipiodol, as originally recommended 
by Forestier in 1922, may be sufficient, but when there 
are multiple tumors which only partially obstruct the 
canal space the author has found it necessary to inject 
5 c.c. of the opaque oil, and thereafter to observe the 
movements of the oil on a tilting roentgenoscopic table 
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with the patient in supine, prone, oblique, and lateral 
positions. While the large majority of spinal cord 
tumors are single, in a recent series of 72 cases 4 per 
cent were identified as multiple by the writer, using the 
above-described technic. Five cases of multiple cord 
tumors, with or without co-existing prolapse of the in- 
tervertebral disks, are reported. 
J. E. Hasse, M.D. 


The Azygos Lobe and Congenital Costo-vertebral 
Malformations. M. J. Jalet. Bull. et Mém. Soc. 
Radiol. Méd. de France, February, 1937, 25, 141-143. 

The author calls attention to the frequency with 
which abnormalities of the cervical spine accompany 
the presence of an azygos lobe. These abnormalities 
include cervico-dorsal scoliosis, hypertrophy of the 
transverse processes of the seventh cervical vertebra, 
cervical ribs, spina bifida occulta, hemivertebra, and 
other anomalies of maldevelopment or fusion of the 
cervical vertebre. 

S. RicHARD Beatty, M.D. 


The Roentgenographic Demonstration of Rupture of 
the Intervertebral Disk into the Spinal Canal after the 
Injection of Lipiodol. Aubrey O. Hampton and J. 
Maurice Robinson. Am. Jour. Roentgenol. and Rad. 
Ther., December, 1936, 36, 782-803. 

The authors report the technic of examination and 
the findings in cases of unilateral or bilateral rupture of 
the intervertebral disks with protrusion of the posterior 
portion of the disk into the spinal canal space. These 
cases clinically did not have symptoms of cord tumor 
but were clinically classified as ‘low back strain,” 
“sciatica,’’ or ‘‘sacro-iliac disease”’ cases. The accuracy 
of the method is indicated by the fact that 30 out of 31 
cases of intervertebral disk ruptures operated upon in 
the past three years at the Massachusetts General 
Hospital were correctly diagnosed prior to surgery. 

Of 39 lesions in the lumbar region, 92 per cent were 
located at L4 or L5 (that is, below the fourth or below 
the fifth lumbar body), with L4 being twice as common 
asL5. Eight of these cases were “‘bilateral,’’ that is the 
rupture extended across the midline producing bilat- 
eral involvement. A history of trauma, often relatively 
mild, was obtained in 60 per cent of the series. 

Disregarding narrowing changes of the disk at L5 
which are regularly difficult to evaluate, a decrease in 
width of the space of L4 disk was of localizing value in 
25 per cent of all lumbar cases and in 33 per cent of L4 
ruptures. (While the narrowing is suggestive of rup- 
ture it does not, of course, indicate whether the herni- 
ation is posterior or not, nor is it of significance in the 
prognosis.) Other changes of significance, especially if 
associated with the above, are loss of the usual lordotic 
curve and sciatic scoliosis. 

The majority of the cases in this series varied from 
25 to 45 years of age. 

Previously the examination was made after injection 
of 2 c.c. of lipiode! into the cisterna magna but now the 
toutine procedure is to inject 5c.c. into the lumbar 


spinal canal. The examination may be made any time 
from immediately after injection up to several days or 
even several weeks later according to the convenience 
of the operator and condition of the patient. The 
examination is done on a tilting roentgenoscopic table, 
preferably with quick change-over switch to permit the 
obtaining of focal study roentgenograms promptly upon 
discovery of abnormalities in distribution of the oil 
while changing the position of the patient to shift the 
oil up or down the spinal canal space. 

The determination of the spinal fluid protein by spinal 
puncture is done to show the indication for lipiodol 
study. The protein test was elevated definitely (over 
50 mg. per cent) in 32 of the 39 cases, and slightly (40 
to 50 mg.) in four more. The total protein content, 
however, decreases rapidly with the distance above the 
lesion, hence the withdrawal of spinal fluid should be 
from the same level as the lesion is suspected to occupy. 
The writers have encountered no severe reactions even 
with this larger injection of the oil. 

By a large number of excellent artists’ drawings and 
reproductions of roentgenograms, the authors illustrate 
the normal anatomy of the spinal canal and its contents, 
and the x-ray and operative findings in posterior herni- 
ation of the intervertebral disk, both unilateral and 
bilateral types. They conclude that by this improved 
technic, and the correlation of the clinical, laboratory, 
and x-ray findings, a correct pre-operative diagnosis 
should be possible in nearly every case presenting this 
condition. 

J. E. Hasse, M.D. 


THE TEETH 


Roentgen Therapy of Paradentitis. Staunig and 
Neugebauer. Strahlentherapie, 1937, 59, 526. 

The authors relate their experience with the use of 
roentgen rays in the treatment of paradentitis. Tech- 
nic: three fields were used, one anterior and two lateral 
areas. The radiosensitive organs like eye, parotid, and 
thyroid must be carefully protected. Each field re- 
ceives one dose of 200 r at 140 kv. and 0.3 mm. Zn + 
2 mm. Al; the interval between these three treatments 
is seven days. In the authors’ experience the results 
were most satisfactory. 

Ernst A. PouHLe, M.D., Ph.D. 





Evaluation of Dental Roentgen Findings in Relation 
to Focal Infection and Systemic Disease. Herman A. 
Osgood. Am. Jour. Roentgenol. and Rad. Ther., De- 
cember, 1936, 36, 751-756. 

The use of a ‘‘slow”’ film and a fine focus tube with 
careful angulation of the incident ray, are essentials to 
accurate diagnosis of peri-dental disease. The first 
pathologic change demonstrable on the x-ray film is 
the widening of the black line of the pericementum at 
the «ex, indicating thickening of this structure due to 
inflammatory congestion. The cause may be trau- 
matic occlusion, inflamed or irritated pulp, or the first 
stage of an abscess formation, If the first roentgeno- 
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gram shows considerable destruction of the pericemen- 
tum over the apex, the prognosis is poor even though 
there may be little destruction of the adjacent cancellous 
bone. 

Scar bone is not necessarily the result of infection; 
it may occur in chemical irritation from root canal 
treatment or by injury (traumatic occlusion). Scar 
bone seen occasionally without close relation to the 
peri-dental tissues is of no significance except there be 
pressure irritation on a nerve. 

If a pulpless tooth shows normal pericemental at- 
tachments and investing structures, it may not be a 
dead tooth and need not be extracted. On the other 
hand, a canal filling which shows a space between the 
gutta percha and the canal walls is worthless. 

Removal of infected teeth showing granuloma or 
acute abscess is more apt to be effective in relieving 
systemic symptoms than removal of teeth in cases in 
which chronic abscess with scar bone formation has 
taken place. 

J. E. Hasse, M.D. 


Roentgen Diagnosis and Treatment with X-rays 
in Dental Conditions. J. Heiss. Miinchen. med. 
“Wchnschr., March 26, 1937, 84, 501-506. 

Since the tooth is an integral part of the living body, 
its care should depend on co-operation between dentists 
and doctors. The progress of dentistry has in a large 
measure been tied up to the development of x-ray diag- 
nosis. The author gives a rather elementary but com- 
plete and understandable discussion of the x-ray anat- 
omy of the normal tooth, followed by a discussion of 
the diagnosis of the various diseases of the teeth and 
jaws. Much emphasis is placed on the ordinary di- 
agnostic traps, such as confusion of normal foramina 
with abscesses. The use of contrast media in the di- 
agnosis of cysts is mentioned; the discussion includes 
cysts, infections, and some tumors of the jaws. 

The author, discussing the use of roentgen therapy in 
dental conditions, states that this is decidedly not the 
field of the dentist, but of the medical radiologist. He 
finds irradiation practically without value in dental ab- 
scess and pyorrhea. Good results are obtained in ac- 
tinomycosis of the jaw, and he has seen cases rendered 
symptom-free for six years. He considers our knowledge 
of the results of radiation of malignant tumors of the 
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jaw incomplete; post-operative radiation of adaman- 
tinoma and epulis has given good results in his hands, 
He has also obtained good results in osteomyelitis; 
even if exacerbation should occur, he finds the course of 
the disease shortened. He also advocates treating soft 
tissue inflammations and trigeminal neuralg’a. 

L. G. Jacoss, M.D. 


TUBERCULOSIS, PULMONARY 


The Incidence of Tuberculous Infection in American 
College Students. Esmond R. Long and Florence B, 
Seibert. Jour. Am. Med. Assn., May 22, 1937, 108, 
1761-1765. 

The sharp upward trend of the tuberculosis mortality 
curve from the low level of pre-puberty years to the 
high level of early adult life coincides with the age 
period of the college student. The majority of cases of 
pulmonary tuberculosis still come to’ medical attention 
for the first time when already in an advanced state. 

A survey of tuberculosis hospitals and sanatoriums 
in the United States, recorded 13.1 per cent of 66,51 
patients as admitted in the minimal stage, and 29.7 
and 57.2 per cent, respectively, as moderately and far 
advanced. i 

The reason for this general delayed diagnosis of 
tuberculosis lies in the fact that its symptoms are trivial 
in the early stage and commonly not serious enough to 
urge the patient to seek medical attention. Myers and 
Wulff observed the chests of the same individuals over 
years and saw lesions appear and progress to massive 
proportions without the individual suffering a single 
symptom. Diehl found 15 cases of active tuberculosis 
in 2,500 students. ‘Had we depended on physical ex- 
amination and history alone for ordering x-rays of the 
chest, 10 of the 15 cases would have been missed.” 

At the University of Wisconsin, Stiehm recorded an 
increase of 430 per cent above a previous 14-year aver- 
age, after the institution of a definite program for dis- 
covering cases of tuberculosis in the student body. 

The tabulated results of standardized examinations 
at 20 colleges showed a geographic variation of inci- 
dence, probably a reflection of the level of tuberculous 
infection in the community concerned. 

CuHar_es G. SUTHERLAND, M.B. (Tor.). 
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Mediastinal hernia, R. T. Ellison , Nov., 556. 

es, Recurrent idiopathic spontaneous 

K. Sycamore, Dec., 756. 
vasuaniimeee conditions, Differential diagnosis between 
primary tumors and tuberculosis of lungs, and importance 
of tuberculosis in creating (ab.), O. Feuchtinger, Sept., 
389. 

Primary cancer of lung, Diagnosis and treatment of (ab.), 
A. C. Christie, Sept., 390. 

Primary carcinoma of lung (ed.), H. P. Doub, Sept., 376. 

Primary carcinoma of lung during 1928-1936, Roentgen 
therapy in (ab.), L. Popovic, Aug., 254. 

Pulmonary infiltration with eosinophilia, Fleeting (ab.), W. 
Loffler, Aug., 252. 

Pulmonary planigraphy, Note on (ab.), Delherm; Bernard, 
Jacques, Nguyen-Dinh-Hoang, Oct., 512. 

Roentgenograms of lungs, Interpretation of (ab.), K. Heck- 
mann, Sept., 389. 

Thoracoplasty for chronic pulmonary tuberculosis, Corre- 
lation of surgical and roentgenographic — following, 
lL... A. Hochberg and L. Nathanson, Aug., 

Thrombosis of pulmonary artery (ab.), 
Dec., 756. 

abnormalities 

Azygos lobe and congenital costo-vertebral malformations 
(ab.), M. J. Jalet, Dec., 759. 

See also Tuberculosis, pulmonary. 

LUPUS 

Grenz-ray therapy in lupus vulgaris, Our experience with 
(ab.), A. Beller, Sept., 387. 

—_ rays, Treatment of lupus with (ab.), 

d P. Kréker, Sept., 386. 
LYMPH. NODES, tuberculosis 
Inflammatory processes, Action of roentgen rays or radium 
Be a Oct., 436 (439). 
LYMPHOID TISSU 

Lymphoid + kate of albino rat, Attempt to involute com- 

mogy _ of, by x-rays, C. W. Hughes and T. T. Job, 


LYMPHOGRANULOMA 
Hodgkin's disease and allied conditions of bone (ab.), R. 
Dresser and J. Spencer, Dec., 75 
LYMPHOSARCOMA. See Sarcoma, lymphosarcoma. 


MAMMOGRAMS 
Breast tumors, Pre-operative visualization of (ab.), N. F. 
Hicken, R. R. Best, C. F. Moon, and T. T. Harris, Oct., 


518. 
MASTOIDITIS 
Middle ear diseases (ab.), W. Loepp, Sept., 385. 
MECKEL’S DIVERTICULUM. See Intestines, diverticula. 
MEDIASTINUM 
Empyema with spontaneous drainage, Two unusual cases of, 
A. Bowen, Nov., 5 
Hernia, Mediastinal, R. T. Ellison, Nov., 556. 
Mediastinal tumors, Roentgen therapy of, with report of 
case of lymphocytoma (ab.), M. Joly, Oct., 519 
Tumors of mediastinum arising from reticulo-endothelial 
system eo considered (ab.), W. G. Herr- 
mann, sgny, 2 3 
METASTASI 
Acute syndromes of metastasis (ab.), R. Huguenin, Nov., 
4: 


Ellenberg and 


(ab.), 


Liebmeister. 


. Banberg 


Bone metastases in clinically not diagnosed case of cancer 
of thyroid, Diagnosis and progressive changes of (ab.), 
R. Finsterbusch and G. Schumann, Nov., 646. 


MOUTH 
Carcinoma of buccal cavity, Radiation treatment of (ab.), 
R. Dresser and C. E. Dumas, Nov., 646. 
Malignant newgrowths of upper air and food Passages, 
a serene in radiotherapy of (ab.), H. R. Schinz and A. 
Zuppinger, Sept., 383. 
MYOSITIS, ossifications 
Myositis ossificans (ab.), C. Artus-Christiani, Oct., 511, 


NECK 
— roentgenologic study, S. Brown, J. E. 
d H. G. Reineke, Dec., 701 
NEPHROPEXY 
a es exy, Technic of (ab.), Marion, Sept., 387 
NEUR FIB OMATOSIS 
von Recklinghausen’s disease, 
Oct., 520. 
NEUTRON RAYS 
Biological action of neutron rays, E. 
313; disc., 345. 


McCarthy, 


Study of (ab.), Y. Hiraga, 


O. Lawrence, Sept., 


OBITUARY 
Cotter, Stephen V., Oct., 506. 
a, Willis F., agg 241. 
Southard, J. D., July, 121. 
OSTEITIS, fibrosa 
Bio-assay of parathyroid adenoma in case of generalized 
"tig i Na Moolten, F. M. Clarke, and H. Haywood, 


OSTEOMALACIA 
— ——-. Osteomalacia of (ab.), E. 
miss’ July, 130. 
OSTEOMYELITIS 
Acute hematogenous osteomyelitis in children (ab.), V. L. 
Hart, Aug., 254. 
OVARY 
Irradiation of ovary, Contribution to (ab.), G. 
Aug., 255. 
radiation of thyroid on ovary, 
Momigliano, July, 128. 


Meulengracht and 


H. Schneider, 


Influence of (ab.), E, 


PARADENTITIS 
—— therapy of paradentitis (ab.), Staunig and Neuge- 
bauer, Dec., 759. 
PAROTID GLAND 
— gland, Roentgen injuries of (ab.), 
249. 
PAROTITIS 
Inflammatory processes, Action of roentgen rays or radium 
on, A. U. Desjardins, Oct., 
Knee joint, Roentgen anatomy of: 
E. Lachmann, Oct., 455. 
Luxation of patella, Congenital and recidivating (ab.), 
om Sept., 388. 
PATELL. 


Primary "acta osteitis of patella (ab.), F. 


PELLEGRINI. STIEDA’S DISEASE. 
PEPTIC ULC 
Gastric oor, duodenal ulcer, Radiologic differences in course 
of (ab.), R. A. Gutmann, Parturier-Lannegrace, and 
Piquet, Oct., 511. 
Gastroscopic and roentgen findings, Comparison of, R. 
Schindler and F. Templeton, Oct., 472. 
Gastroscopy and roentgen examination of stomach, 
parative value of, R. Schatzki, Oct., 488. 
Gastroscopy in diagnosis, Value of, E. B. 
480. 


H. H. Hermann, 


experimental analysis, 


L. Flack, 


See under Femur. 


Com- 
Benedict, Oct., 
“Niche en plateau’”’ Lacroix and A. 
Blondeau, Oct., 51 
Perforated gastric and duodenal ulcer, Frequency of air 
under diaphragm in (ab.), S. E. Johnson, Aug., 255 
Perforations (stomach, urinary bladder, kidney), (ab.), R. 
Janker, Dec., 756. 
PHARYNX 
Malignant tumors of larynx and pharynx, 
(ab.), E. Wessely, Nov., 648. 
‘—— gland, Roentgen injuries of (ab.), H. 
249. 
PHLEBITI Ss 
Chronic phlebitis and thrombophlebitis, Roentgen irradia- 
a of acute, of sub-acute, and of (ab.), C. Henschen and 
Becker, Oct., 511. 
PHYTOBEZOAR 
Phytobezoar of persimmon origin, F. 
494. 
PITRESSIN 
Cholecystography: 
sin and evaluation < sal procedures, E. 
Bit C. Root, Aug., 
ior Use of (ab.), _ a and A. Cantero, Dec., 757. 
PITUITAR BODY 
inna dysplasia of pituitary origin, 
Levene, and A. W. Rowe, Part I, Aug., 135; 
Sept., 279. 
Epilepsy associated with pituitary disturbance: 
to x-ray therapy, B. Seligman, Dec., 723. 
Hypophysis, Roentgen irradiation of, és H. 
O. Nelson, and H. Wilson, Oct., 446. 


due to ulcer (ab.), A. 
ay. 


Treatment of 


H. Hermann, 


D. Rodgers, Oct., 


further observations on use of pitres- 
N. Collins 


H. Mortimer, G. 
Part II, 


response 


Lawrence, W. 
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RAPHY 
si ek aphs, Presentation of some (ab.), M. Buffé, Nov., 


arr {.—Introduction and history (ab.), J. R. 
Andrews, Oct., 512. 
jg oon planigraphy, Note on (ab.), Delherm; Bernard, 
ques, ane Nguyen-Dinh-Hoang, Oct., 512. 
PNEUMATOCELE i on 
See csteal hernia, R. T. Ellison, Nov., 556. 
ONIA 
Pe acsl pneumonia and treatment (ab.), C. Fried, Aug., 
53. 
PR ony anatomic changes in lungs, P. Hillkowitz, Aug., 131. 
Inflammatory processes, Action of roentgen rays or radium 
on, A. U. Desjardins, Oct., 
aie pneumonia in childhood (ab. ), S. L. Ellenberg and 
T. Martin, Oct., 512. 
PNEUMOTHORAX 
Intrapleural pneumolysis in closing tuberculous cavitation 
(ab.), G. L. Stivers, Oct., 518. 
Recurrent idiopathic spontaneous pneumothorax (ab.), L. 
K. Sycamore, Dec., 756 ae 
Spontaneous contralateral pneumothorax and artificial 
pneumothorax, Case of (ab.), J. Stephanie, Aug., 256. 
Spontaneous pneumothorax from pulmonary metastasis of 
osteosarcoma (ab.), M. J. De Barrin, Oct., 513. 
POTT’S DISEASE. See under Spine. 
PREGNANCY, tubal 
Tubal preenancy, Diagnosis of (ab.), A. Mathieu, Aug., 251. 
PROSTATE 
Carcinoma of prostate, seerentivs treatment of (ab.), 
C. A. R. Nitch, July, 1 
Carcinoma of prostate, i diagnosis and radical treat- 
ment of (ab.), E. L. Keyes and R. S. Ferguson, July, 128. 
aa at. ag? of prostate, Effect of roentgen therapy on 
(ab.), G. H. Schneider, Dec., 757 
nie ig! carcinoma, Treatment of (ab.), B. S. Barringer, 


PSORIASIS. 
Arthropathica ag (ab.), H. Jeghers and 
Robinson, July, 129. 
PYELOGRAPHY 
Nephropexy, Technic of (ab.), Marion, Sept., 387. 
Renal hydatids, Pyelography in (ab.), R. C. Begg, Sept., 
387. 
Respiration pyelography in diagnosis of paranephritic ab- 
scesses, Importance of (ab.), F. Breuer, Sept., 388. 


RADIATION 

Prostatic carcinoma, Treatment of (ab.), B 

Dec., 757. 
burns and injuries 

Late injuries due to radiation and appearing following 
trauma (ab.), W. Schloss, Oct., 51¢ 

Osseous bridging of vertebral bodies resultant of foreign- 
body abscess (ab.), Ulrich, Aug., 250. 

Perforations (stomach, urinary bladder, kidney) (ab.), R. 
Janker, Dec., 756. 

Radiation proctitis: preliminary report of 39 cases, H. E. 
Bacon, Nov., 57 

Radio-active substances, ee of introduction of, into 
body (ab.), S. Laborde, Oct., 

Radiologist, Findings in death ‘of (ab.), M. Roques, Dec., 
757. 


. S. Barringer, 


Reduced regenerative power of tissue following roentgen 

irradiation, New demonstration of (ab.), B. Dahl, Nov., 
3. 

Reproductive organ of women, Is it possible to injure genes 
in, by radium and roentgen rays? (ab.), C. Weysser, 
Aug., 251. 

Roentgen ‘‘combination’”’ injury, Severe (ab.), V. Wucher- 
pfennig, Dec., 757. 

Roentgen injuries following therapeutic irradiation (ab.), 
J. Kérbler, Dec., 757. 

Small doses of radium emanation, Results of treatment with 
(ab.), E. Uhlmann, Dec., 758. 

X-rays and radio-active substances, Diseases caused by 
(ab.), S. Laborde and J. Leclercq, Oct., 513. 

dosage 

Biologic measurement of depth doses, C. Packard, July, 12. 

protection from 

X-rays and radio-active substances, Diseases caused by 
(ab.), S. Laborde and J. Leclercq, Oct. , 513. 

therapy 

Cancer of corpus uteri, Clinical results and a ie 9 
changes —— radiation treatment of (ab.), A. N. 
Arneson, Oct., 

Carcinoma of seerian cervix, Serious complications en- 
countered during treatment of (ab.), H. H. Bowing and 
R. E. Fricke, Oct., 519. 

Dysmenorrhea, Treatment of (ab.), L. J. Stacy and R. 
Shoemaker, Sept., 387 

Malignant tumors, Surgery and radiation therapy in treat- 
ment of (ab.), L. Schénbauer, Sept., 

X-ray treatment, Principles of (ab.), ‘0. David, Aug., 256. 

See also under Roentgen-ra therapy and Radium. 

RADIOLOGICAL SOCIETY OF NORTH AMERICA 
7 meeting (1937), Aug., 237; banquet photograph, 
t., 504; gold medal, Oct., 505. 
RADIOLOGICAL UNITS 

International Committee for Radiological Units, Recom- 

mendations of, Nov., 634. 


RADIOLOGY, practice of 


Carman Lecturer, Introduction of, J. D. Camp, Dec., 651. 
Problems confronting radiologist to-day, Some (pres. ad.), 
D. Camp, Oct., 503. 

Radium ta’ * eseusennea for practice of (ab.), G. W. 
Grier, Oct., 

X-ray inulin, Discussion of proposed separation of, 
into “technical” and ‘professional’ portions (ed.), Dec., 
732. 

teaching 

Post-graduate snemene in radiology, Development of, G. W. 

Holmes, Dec., 65% 


RADIUM 


Cancer of cervix, Liri‘ations of radium therapy in (ab.), 
P. Findley, Oct., 514. 

Cancer of corpus uteri, Clinical results and histologic changes 
following radiation treatment of (ab.), A. N. Arneson, 
Oct., 520. 

Cancer of head and neck, Advanced (ab.), C. L. Martin, 
Nov., 

Carcinoma of prostate, Conservative treatment of (ab.), 
C. A. R. Nitch, July, 129 

Carcinoma of — Early diagnosis and radical treat- 
ment of (ab.), E. L. Keyes and R. S. Ferguson, July, 128. 

Carcinoma of a cervix, Serious complications en- 
countered during treatment of (ab.), H. H. Bowing and 
R. E. Fricke, Oct., 519. 

Contact therapy (ab.), F. Melchart, Aug., 247. 

Dysmenorrhea, Treatment of (ab.), L. J. Stacy and R. 
Shoemaker, Sept., 387. 

Experimental radium poisoning. II.—Changes in teeth of 
rabbits produced by oral administration of radium sul- 
phate (ab.), M. Rosenthal, Aug., 256. 

Eye, Effect on, of radium used for treatment of malignant 
disease in neighborhood (ab.), P. Martin, Aug., 249. 

Eye, Radiotherapy in lesions about (ab.), G. E. Richards, 
Sept., 386. 

Fractional and protracted fractional radiation therapy: 
experiences at Zurich (ab.), H. R. Schinz, Aug., 24 

Gamma radiation from living patient following thorotrast 
injection, Demonstration of, R. B. Taft, Nov., 530 

Histologic changes in eye of rabbit following intra- ocular 
injection of radium chloride solution (ab.), F. Eichbaum, 
Sept., 382. 

Inflammatory processes, Action of roentgen rays or radium 
on, A. U. Desjardins, Oct., 

Malignancy, Treatment of (ab.), Te Schénbauer, Oct., 519. 

Malignant newgrowths of upper air and food passages, 
Experience in radiotherapy of (ab.), H. R. Schinz and A. 
Zuppinger, Sept., 

Measurement of tissue ‘dose in terms of same unit for all 
ionizing radiations, G. Failla, Aug., 202. 

—_ Simple method of preparation of, I. M. Wise, Dec., 
71 


Mutations by beta rays of radium in fruit fly, Production of 
(ab.), K. G. Zimmer, H. D. Griffith, and N. W. Timofeeff- 
Ressovsky, Oct., 514. 

Radiation intensity around radium applicatofs by means of 
ionization chambers with thin walls, Studies of (ab.), 
H. Smereker, Oct., 514. 

Radiation proctitis: preliminary report of 39 cases, H. E. 
Bacon, Nov., 574 

Radio-active emanation therapy in Orselina (ab.), H. 
Bodmer, Oct., 515. 

Radium, Early experiences with (ab.), C. F. Burnam, Oct., 
5 

Radium therapy, Qualifications for practice of (ab.), G. W. 
Grier, Oct., 515. 

Radium treatment with small intensities (ab.), K. Wasser- 
burger, Aug., 25 

Recovery of human skin from effects of roentgen- or gamma- 
ray irradiation, Further studies on rate of, E. H. Quimby 
and W.S. MacComb, Sept., 305; disc., 345. 

Rectum and anus, Combined radium and roentgen therapy 
of carcinoma of (ab.), R. Niedermayr, Sept., 384. 

Results in ae cases treated with radium, Prolonged 
(ab.), M. Nogier, Dec., 758. 

Skin cancer, T padietion therapy of, with special considera- 
tion of radium technic (ab.), R. Miiller, Oct., 514. 

Small doses of radium emanation, Results of treatment with 
(ab.), E. Uhimann, Dec., 758. 

Teleradium therapy (ab.), E. Maier, Oct., 509. 

Thorium dioxide, Potential hazards of ‘diagnostic use of 
(ab.), Nov., 64 49. 

Thyroid, Cancer of, M. F. Lubell, Nov., 541. 

Traumatic aneurysm by radium therapy, Cure of (ab.), L. 
Valach, July, 125. 

Urethral carcinomas, Treatment of (ab.), R. Volbracht, 
Sept., 384. 

Uterine fibroids, Radium therapy of (ab.), R. Gauducheau, 
Oct., 514. 

— no therapy”’ in Sines, Application of 

Briinauer, Dec. 


(ab.), S 
von RECKLINGHAUSEN'S DISEASE, See Neurofibroma- 


tosis. 


RECTUM 


Carcinoma of rectum and anus, Combined radium and 
roentgen therapy of (ab.), R. Niedermayr, Sept., 384. 
Radiation proctitis: preliminary report of 39 cases, H. E, 


Bacon, Nov., 574 
RESPIRATORY TRACT 


Malignant newgrowths of upper air and food passages, 





7 


70 


Experience in aerer of (ab.), H. R. Schinz and A. 
nger, Sept. 


Zuppi 
RETICULO- ENDOTHELIAL SYSTEM 


Colloidal thorium in localization of disease: further experi- 
mental data in bone trauma and infection, R. Pomeranz, 
Dec., 660. 

—— dioxide, Retention of, by reticulo-endothelial sys- 
tem, R. J. Reeves and J. E. Morgan, Nov., 

Tumors of mediastinum arising from reticulo-endothelial 
system roentgenologically considered (ab.), W. G. Herr- 
man, July, 130. 


RIBS, abnormalities 


Bulbous emphysema in subjects with cervical ribs, Roent- 
genologic appearance of (ab.), F. d’ a. Dec., 756. 
Cervical rib and tuberculosis (ab.), F. d’Agostino, Aug., 


260. 
ROENTGEN RAYS, apparatus 


Accumulation of energy for utilization of high tension for 
instantaneous exposures, Apparatus for (ab.), P. Lorimy, 
Nov., 644. 

Aluminium wedge, Dr. Carpenter’s, I. S. Trostler, Oct., 498. 

Clinical deductions from physical measurements of 200 and 
1,000 kilovolt x-rays, R. S. Stone and P. C. Aebersold, 
Sept., 296; disc., 345. 

High tension radiodiagnostic apparatus, Completely pro- 
tected (ab.), M. Delacour, Nov., 643. 

Non-screen procedure with Potter-Bucky diaphragm: pre- 
liminary report, G. W. Files, Nov., 582. 

Oil-immersed x-ray outfit for 500, (000 volts and oil-im- 
mersed multi-section x-ray tube, E. E. Charlton, G. 
ee W. F. Westendorp, and L. E. Dempster, Sept., 

29 


Planigraphy. oe and history (ab.), J. R. 
Andrews, Oct., 

Radiotherapy Seis of 200, ee volts, 25 milliamperes 
(ab.), M. J. Massiot, Nov., 643 

Teleradiography and compass of Hirtz (ab.), Viallet and 
Jalet, Sept., 382. 

—" ionization chamber, O. Glasser and J. Victoreen, 

, 341; disc., 345. 


Abdominal conditions, Value of preliminary film without 
opaque media in diagnosis of, J. F. Kelly and D. H. 
Dowell, July, 104. 

Accessory nasal sinusitis in childhood, with record of 
bacteriological examinations (ab.), J. Crooks and A. G. 
Signy, Oct., 516. 

Air-filled cyst of lung (ab.), R. O. Tanguy, Sept., 390. 

Allergic gastritis and allergic “ow spasm (ab.), K. 
Hansen and M. Simonsen, Nov., . 

Aorta, Dissecting aneurysm of (ab. 1 . E. MceGeachy and 
J. E. Paullin, Dec., 754. 

Aortic arch, Abnormalities * M. J. Kinney, E. Liljedahl, 
and R. T. Taylor, July, 113. 

ene, Dangers of *ab.), E. Verschuyl, Sept., 
382. 

Arteriography of changes in cerebral vessels in commotio 
and contusio cerebri (ab.), W. Léhr, Sept., 

—— as (ab.), H. Jeghers and’ is a Robin- 
son, July, 

Artificial Seely and treatment (ab.), C. Fried, Aug., 

53 


Atelectasis in post- operative pulmonary complications, 
Réle of (ab.), Aug., 254. 

Benzedrine sulphate: effects on motor function of digestive 
tract, on gastric acidity, and on evacuation of biliary 
system, O. N. Smith and G. W. Chamberlin, Dec., 676. 

Blood vessel markings in dorsal vertebrae simulating frac- 
ture: preliminary report, K.S. Davis, Dec., 695. 

Bone tumors of extremities by arteriography, Differential 
diagnosis of, P. L. Farifias, July, 2 

Breast tumors, Pre-operative aualanien ¥ (ab.), N. F. 
— R. R. Best, C. F. Moon, and T. . Harris, Oct., 
518. 

Bronchial carcinoma, Development and differential diag- 
nosis of (ab.), W. Naumann, Nov., 645 

Bulbous emphysema in subjects with cervical ribs, Roent- 
genologic appearance of (ab.), F. d’Agostino, Dec., 756. 

Calcification of adrenal capsules (ab.), H. Tillier and 
Huguenin, Nov., 643. 

Calcified hydatid cyst of kidney (ab.), B. P. Goinard and 
Le Génissel, Sept., 388. 

Cancer of stomach, ‘Certain radiologic aspects of (ab.), A. 
Gutmann and Peristiany, Oct., 517. 

Carcinoma of breast, Evaluation of roentgen diagnosis of 
suty (ab.), J. Gershon-Cohen and A. E. Colcher, Sept., 

3. 


Cervical rib and tuberculosis (ab.), F. d’Agostino, Aug., 260. 
— findings following cholecystostomy (ab.), 
. Jenkinson and J. M. Foley, Aug., 250. 

Cadsiimamame. further observations on use of pitressin 
and evaluation of other procedures, E. N. Collins and 
J. C. Root, Aug., 216. 

Cholecystography. Recent advances in diagnosis from and 
technic of, H. B. Philips, Nov., 602. 

Chronic gastritis (ab.), R. Schindler, M. Ortmayer, and 

F. Renshaw, Aug., 259. 

Colloidal thorium in localization of disease: further experi- 
mental data in bone trauma and infection, R. Pomeranz, 
Dec., 660. 

Colon, Comparison of methods of roentgen examination of 
(ab.), I. T. Case, Nov., 648. 


RADIOLOGY 


Colon, Diffuse oY of (ab.), F. W. Rankin ang 
A. E. Grimes, July, 127. 

Colon, Roentgenographic studies of mucous membrane 
of. III.—Mucosal detail studies as aid in early recogni- 
tion of carcinoma of colon (ab.), H. G. Jacobi and F. if 
Lust, Aug., 248. 

Congential lung cyst (ab.), J. 
Aug., 253. 

Cranial dysplasias of pituitary origin, H. Mortimer, G 
Levene, and A. W. Rowe, Part I, Aug., 135; part II, 
Sept., 279. 

Dental ‘conditions, Roentgen <n and treatment with 
x-raysin (ab.), J. Heiss, Dec., 

Dental roentgen findings i in par bet wil to focal infection and 
eens disease, Evaluation of (ab.), H. A. Osgood, Dec., 

59 

Diverticula of digestive tract below diaphragm, intictoghe 
studies of (ab.), J. Baumel and J. Balmes, Oct., 510. 

“8 a icular of foot, W. E. Anspach and E. B Wright, 

ec 

Drugs as aid in roentgen examination of gastro-intestinal 
tract (ab.), M. Ritvo, Nov., 650. 

Duodenal diverticula (ab. ), W. Thaler, Aug., 250. 

Duodenum after operation, Diverticulum of (ab.), H. 
Albers, Nov., 650. 

Duodenum, Traumatic retroperitoneal rupture of: de- 
scription of valuable roentgen observation in its recogni- 
tion, L. Sperling and L. G. eK) Nov., 521. 

—ew cyst in kidney (ab.), J. Tenenbaum, Dec., 


. King and L. C. Harris, 


Empyema with spontaneous drainage, Two unusual cases 
of, A. Bowen, Nov., 562. 

E ncepha! ography by lumbar route in child (ab.), R. Mathey- 
Cornat and J. Dupin, Sept., 385. 

Epilepsy, Value of encephalogram in differential diagnosis 
between hereditary and symptomatic forms of (ab.), F. 
Laubenthal, Sept., 385. 

Excretory urography (ed.), B. H. Nichols, Nov., 632. 

Fracture of atlas or developmental abnormality? H. F. 
Plaut, Aug., 227. 

Functional disorders of extra- hepatic biliary system: 
biliary dyssynergia, H. A. Hill, Sept., 261. 

Gall-bladder diseases, Interpretation of roentgen films in 
(ab.), H. Durst, Oct., 510. 

Gangrenous ag lesions of lung, Roentgenologic 
picture of (ab.), Pilotti, Aug., 253. 

Gastric carcinoma, x imits of possibilities of roentgen diag- 
nosis of (ab.), G. Hammer, Aug., 257 

— lesions simulating cancer tale. ); R. Savignac, Oct., 
Qhd 

Gastric mucosal relief: modified sedimentation method, 
using colloidally suspended barium sulphate: «tame 
nary report, R. A. Arens and S. D. Mesirow, July, 1 

Gastric mucosal relief, New displacement technic for study 
of: preliminary report, A. E. Colcher, Nov., 615. 

Gastric ptosis, ‘: Jee observations in (ab.), L. G. 
Rambal, Oct., 

Gastroscopic poy , findings, Comparison of, R. 
Schindler and F. Templeton, Oct., 472. 

Gastroscopic and_roentgenologic examination, 
merits of, B. R. Kirklin, Oct., 492. 

Gastroscopy and roentgen examination of stomach, Com- 
parative value of, R. Schatzki, Oct., 488. 

Heart size in athletes, Roentgenological study of (ab.), H. 
Roesler, Dec., 754. 

Hereditary muitiple ankylosing arthropathy (congenital 
stiffness of finger joints), A. R. Bloom, Aug., 166. 

Hernia of cardia of stomach (ab.), M. J. Glass, Oct., 517. 

Hydrocephalus, Roentgen signs in, and their diagnostic 
value (ab.), M. B. Kopylov, Oct., 510. 

Interlobar effusion associated with heart failure, J. Levitin, 
Aug., 190. 

Intestinal intussusception of children, Barium enema in 
(ab.), P. LaMarque and P. Bétouliéres, Oct., 509. 

Intestinal obstruction, Radiologic diagnosis in two cases of 
(ab.), LaMarque, Bétouliéres, Nov., 650. 

Intracranial diseases, Auxiliary methods in diagnosis of 
space-occupying (ab.), H. Krayenbiihl, Aug., 249. 

Irradiation of thyroid on ovary, Influence of (ab.), E. Mom- 
igliano, July, 128. 

Isolated luxation of fibular head anteriorly: 
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1. 

a Interpretation of roentgenograms of (ab.), K. Heck- 
mann, Sept., 

Lung stones, Case of (ab.), Thiodet and Bertrand-Guy, 

ept., 39 
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Middle ear diseases (ab.), W. Loepp, Sept., 385. 
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Neck: roentgenologic study, S. Brown, J. E. McCarthy, 
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Scleroderma, Surgical treatment of (ab.), R. Leriche, A. 
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Radiation sickness: possible cause -_. ee (ab.), 
H. F. Friedman and P. Drinker, Oct., 
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Post-operative radiation therapy in cancer (ab.), H. Wintz, 
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Prophylactic post-operative irradiation (ab.), H. R. Schinz, 
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Recovery of human skin from effects of roentgen- or gamma- 
ray irradiation, Further studies on rate of, E. H. Quimby 
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of carcinoma of (ab.), R. Niedermayr, Sept., 384. 
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Skin carcinoma, Experiences ‘with low voltage — in 
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of (ab.), T. Leucutia, Nov., 649. 

Thyroid, Cancer of, M. F. Lubell, Nov., 541. 
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Total teleroentgen therapy (ab.), F. Sluys, Aug., 254. 
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treatment of (ab.), H. Coutard, Sept., 384. 
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and W. S. MacComb, Sept., 305; disc., 345. 
SCALP 
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Epidural lipiodol in sciatica (ab.), G. Carriere and A, 
Verhaeghe, July, 128. 
SCLERODERMA 
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com 7 29. 

Central New York Roentgen Ray Society, July, 115; Aug. 
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